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New Publications 


PATTEN—Early Embryology of the Chick $a Edition 


This book sets forth in simple form the basic facts of development. The detailed 
account being carried out through the first four days of incubation. 

87 Illustrations. 228 Pages. Cloth, $2.50. 

By Bradley M. Patten, Assoc. Prof. of Histology and Embryology, Western Re- 
serve University School of Medicine. 


LANE—Animal Biology 


This text presents the animal as a living organism. Morphology is stressed but an 
extended systematic review of the phyla has been avoided, and the greater part of the 
discussion given to general principles. 

105 Illustrations. 588 Pages. Cloth, $3.50. 

By Henry Higgins Lane, Ph.D., Head of Department of Zoology, University of 
Kansas. 


MOTTIER—College Textbook of Botany | 
For First Year Students Qh 


This book has been prepared for use in the introductory a fir t\ fear's Course in 
botany in the university or for an equivalent course in a juni colleet ” i 
333 Illustrations. 516 Pages. Cloth, $3.50. 
By David Myers Mottier, Professor and Head of Depart fent of Botany, Joaians 


University. ‘jee 
YOUNGKEN—Laboratory Manual of Botany —_ 


This new laboratory manual will meet the principal needs of introductory courses 
in systematic and structural botany. Each series of problems is followed by a list of 
questions based upon laboratory work and collateral reading. 

15 Illustrations. 73 Pages. 4to. Adjustable Covers. $0.90. 

By Heber W. Youngken, Ph.M., Prof. of Materia Medica and Botany, Mass. College 
of Pharmacy. 


ORBAN—Dental Histology and Embryology 2d Edition 
This text gives short descriptions of the various structures that comprise normal 
dental histology. A very liberal use of illustrations has been made to induce the stu- 
dent to concentrate on the pictures and accompanying descriptions. 
201 Illustrations. 215 Pages. Cloth, $4.00. 
By B. Orban, M.D., Prof. of Dental Histology and Pathology, Chicago College of 
Dental Surgery. 


P. BLAKISTON’S SON & CO., Inc., Publishers 


1012 Walnut Street Philadelphia 


Entered as second-class matter July 18, 1928, at the Post Office at Lancaster, Pa., under the Act of March 3, 1879. 


L805, 
cing 
e in 
dis- 
one 
_ 
nee 
ar- 
len- 
ion 
ind 
of 
its 
ra 
at 
the 
of 
the 
ict, 
‘yl- 
G. 
lel- 
nst 
riz 
nn, os 
in; 
tO; 


SCIENCE—ADVERTISEMENTS 


Oceanography 


The Scripps INSTITUTION OF OCEANOGRA- 
PHY OF THE UNIVERSITY OF CALIFORNIA has 
published a number of bulletins in what is 
known as the ‘‘Technical Series.’’ These 
present reports by Allen, Cushman, Esterly, 
Lewis, and others, on such matters as: 


Quantitative Studies on Marine Diatoms and 
Dinoflagellates—Inshore and Surface Catches 
—Kofoid Bucket Cateches—in Alaskan and in 
Southern California Waters. 

Effect of Tidal Changes on Physical, Chemical, 
and Biological Conditions in the Sea Water 
of San Diego Bay—Notes on Cestodes and 
Trematodes of Marine Fishes—Pelagie Fish 
Eggs—Foraminifera from off the West Coast 
of America. 


List with full titles and prices will be sent 
upon request made to the 


University of California Press 
Berkeley, California 


Lallotte 


Permanent Color Standards 


These standards always assure the highest accuracy 
in pH work because— 
They are prepared in our own laboratory by 
specialists in this work. 
The pH values of the standard solutions are 
checked with the potentiometer. 
The comparison of the test sample is made 
with standards of a similar liquid medium and 
identical color elements, so that an exact match 
is always obtained. 
Their accuracy is guaranteed for one year under any 
conditions of use. 


LaMotte Chemical Products Co. 
418 Light St. Baltimore, Md., U. S. A. 


New ANALYTICAL BALANCE 


= No. 3057 


= 153 West 23rd Street 


For $39.50 


There is no other balance of equal 
quality available at a lower price. 

Capacity 100 gms., sensitive to 1/5 
mgm. Agate knife edges and planes. 
Aluminum alloy beam graduated on 
one side. Triple arrest. 7 em. nickel 
plated pans. White index seale with 
black graduations. Complete in ma- 
hogany and glass case mounted on 
black slate base with adjustable 


Many other balances are described in our 
new balance bulletin. 


Write for your. copy. 


PALS COMPANY 


Apparatus for Industrial and Laboratory Use 
New York, N. Y. 
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THE AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE 


THE SECOND BERKELEY MEETING OF THE PACIFIC DIVISION 
By Dr. ARTHUR G. VESTAL, Secretary 


THE thirteenth annual meeting of the Pacifie Di- 
vision, together with fifteen associated societies and 
one other organization, met at the University of Cali- 
fornia at Berkeley, June 19 to 22, 1929. Five hun- 
dred and twenty-one persons registered at the head- 
quarters office, and it is estimated that two hundred 
others attended some of the programs. The afternoon 
and evening of Wednesday, June 19, were devoted to 
the general program of the division, beginning with 
research announcements, in which progress during the 
year in certain fields was recounted, with emphasis on 
work done in the Pacifie Coast area. Mathematics 
and astronomy were represented by Donald H. Men- 
zel, Lick Observatory, physics by Raymond T. Birge, 
University of California, and chemistry by Joel H. 
Hildebrand, University of California. It was of in- 


terest as illustrating the interdependence of these 
sister sciences that it was impossible to keep any one 
of the accounts of current research within the field it 
was designed to cover. One of the notable groups of 
researches reported involved all these fields, with close 
cooperation among men working at different institu- 
tions and in different sciences. Recent accomplish- 
ments in botany were reported by O. L. Sponsler, 
University of California at Los Angeles. He used a 
statistical treatment which showed clearly the propor- 
tional activities of the several divisions of botanical 
study. A. R. Moore, University of Oregon, selected 
two aspects of zoological study to illustrate progress 
in that science. These aspects are the modern ex- 
perimental work upon development of animals and 
the influences of endocrines. 
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Shortly afterward two reels of the latest arrange- 
ment of African mammal films by Mr. and Mrs. 
Martin Johnson were shown, in which the enormous 
size of some of the herds of game animals, the close 
views of lions and fine pictures of the less commonly 
seen animals, such as hunting-dogs, were memorable. 
A third reel showed the Congo pigmies. The division 
is indebted to Mr. Johnson for his kindness in lending 
the films. 

From 5 to 6:30 P. M. Dr. W. W. Campbell, presi- 
dent of the university, and Mrs. Campbell were at 
home to members of the association. In the evening 
Dr. Campbell gave a short address of welcome, re- 
counting events in the early history of the Pacific 
Division. To this welcome Vice-president E. G. Mar- 
tin responded, then introduced the president of the 
division, Dr. Walter S. Adams, director of the Mt. 
Wilson Observatory, who gave the address of the 
evening, on “The Astronomer’s Measuring-rods.” He 
described graphically the astronomer’s methods of 
gaging the distances of stars and the dimensions of 
the universe, and showed how greatly the scope of 
these methods may soon be extended with the superior 
light-gathering power of new great telescopes. A 
general reception by the university, at Stephens 
Union, followed Dr. Adams’ address. 

Thursday and Friday were the two busy days for 
programs of individual societies. The soil scientists 
had held sessions on Monday and Tuesday, in advance 
of the other groups, and the Aquarium Society had a 
program on Wednesday morning. Reports of the in- 
dividual societies will be found on later pages. 

The general program of the chemists on Thursday 
afternoon, with three invitation papers on subjects of 
general interest, are mentioned in the report of the 
Chemical Society. The Thursday evening address be- 
fore the Pacific Division was by Dr. James W. Me- 
Bain, of Stanford University. He illustrated by dia- 
grams, microphotographs, specimens and simple ex- 
periments the structural peculiarities of colloidal] and 
A brief business session of the 


amorphous matter. 
A resolution 


division followed Dr. McBain’s address. 
was presented expressing the loss to the division oc- 
casioned by the death of Winthrop Webster Sargeant, 
its secretary from 1918 to 1927. Another resolution 
expressed gratitude to the University of California 
for its hospitable provision of every need for the 
meeting, and a third gave the opinion of the mem- 
bers that importation of scientific instruments should 
be free of duty for educational and research institu- 
tions. Mr. Bernard Benfield was reelected to the ex- 
ecutive committee of the division. A meeting of the 
affiliation committee (representatives of associated 
societies) followed the general session of the division. 
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Dr. Franz X. Schaffer, of Vienna, was unable to 
reach this country in time to present the Friday eve- 
ning address as originally scheduled. Dr. S. F. Light, 
of the University of California, was asked to take his 
place. He presented a very interesting general ac- 
count of termites. The increasingly destructive activi- 
ties of these insects are engaging the efforts of a 
group of workers at the University of California, 
among whom Dr. Light is prominent. 

Among the excursions planned for the Berkeley 
meeting, that to Lick Observatory on Mt. Ham- 
ilton, which left Berkeley Friday afternoon, was 
notable. About forty persons took part, arriving on 
the mountain well before dark. Later they saw 
through thirty-six-inch and twelve-inch refractors the 
Hercules star cluster, the giant double star Antares, 
Saturn and the moon. Other excursions were made 
to Strawberry Cafion and the Berkeley Hills and to 
Mt. Diablo. 

The reports of the societies which held meetings at 
Berkeley in affiliation with the Pacific Division now 


follow. 


AMERICAN MATHEMATICAL SOCIETY 
(Report by B. A. Bernstein, Associate Secretary) 
Three sessions were held: Thursday morning, Thurs- 

day afternoon and Friday morning. The attendance 
was about sixty, including thirty-three members of the 
society. Forty-eight papers were presented, including 
an address given at the request of the program com- 
mittee by Professor James Pierpont, of Yale Univer- 
sity, on “Non-Euclidean Geometry in Retrospect.” 
The sessions were presided over at various times by 
President E. R. Hedrick, and by Professors M. W. 
Haskell, W. L. Hart, James Pierpont and Harry 
Bateman. A luncheon at the Women’s Faculty Club 
was arranged for members and their guests between 
the two Thursday sessions. 


AMERICAN PHYSICAL SOCIETY 


(Report by L. B. Loeb, Secretary for the Pacific 
Coast) 

The one hundred and fifty-eighth regular meeting 
of the Physical Society was held in Berkeley, Cali- 
fornia, Friday and Saturday, June 21 and 22, 1929. 
The Friday morning program of invitation papers 
was held jointly with the Astronomical Society of the 
Pacific. Application of wave mechanics in determin- 
ing form and intensity of spectral lines of hydrogen 
was elucidated by D. H. Menzel. R. T. Birge gave 
the most probable values of the fundamental phys- 
ical constants derived from recent experimental in- 
vestigations and spoke briefly of the art of computing. 
Extension of the solar spectrum into the infra-red to 
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11,000 A, by means of improved spectrographie meth- 
ods was deseribed by H. D. Babcock. I. S. Bowen 
reported recent work in Getermining the character 
of the lines in the spectra of gaseous nebulae. C. E. 
St. John listed the elements not yet identified or 
questionable in the sun’s atmosphere. Four thousand 
two hundred and seven additional lines in the region 
covered by Rowland’s tables have been accounted for, 
and 1,129 new lines have been added in the infra-red. 

Following these sessions, a joint luncheon for mem- 
bers of the two societies was held at the Women’s 
Faculty Club. The Friday afternoon and Saturday 
morning sessions included forty-two papers. Titles 
and abstracts for most of these are printed in the 
Bulletin of the American Physical Society (Vol. 4, 
No. 3, issued June 7, 1929). 

The one hundred and sixtieth meeting of the Phys- 
ical Society will be held at Stanford University De- 
cember 7, 1929 (possibly beginning December 6). 


AMERICAN METEOROLOGICAL SOCIETY 


(Report by Burton M. Varney, Secretary for the 
Berkeley Meeting) 

Two sessions for the reading of papers were held 
on Friday, June 21. Marsden Manson reemphasized 
his view that earth heat as a climatic factor during 
geologie time ean not be disregarded, in spite of 
strong evidence to the contrary. A. F. Gorton ana- 
lyzed statistically the performance of certain indices 
of California seasonal rainfall. He finds evidence of 
recurrences in rainfall and in temperature in periods 
which generally approximate multiples of the simple 
solar period. L. E. Blochman discussed, on the basis 
of particular instances for the Pacific Coast, the diffi- 
culties confronting the long range forecaster. E. A. 
Beals spoke upon the need for a meteorological record 
from Duteh Harbor, Alaska, as an aid to studying 
offshoots from the Siberian winter high pressure in 
their bearing on long range weather forecasting. 
Ek. Il. Bowie dealt with the west coast atmospherie 
fault between cold humid air over the Pacifie Ocean 
and hot dry air over the west coast states, in relation 
to certain eyelonie storms of summer over the western 
L. G. Gray deseribed the plan to be operated 
this summer in California whereby a truck equipped 
With instruments and radio will be dispatched to 
points near forest fires for issuing local forecasts as 
an aid in fire-fighting. The striking achievements of 
the Guggenheim Experimental Airway Service be- 
tween Los Angeles and San Francisco were described 
by T. R. Reed as an example of successful coopera- 
tion between meteorology and aviation. Also in con- 
nection with commercial flying, D. M. Little dis- 
cussed the meteorological needs of a first-class air- 
port. Mapping the weather on a world-wide basis 


states, 
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was diseussed by B. J. S. Cahill, who has devised a 
butterfly map projection to coordinate mapping by 
all weather services upon a uniform base. Ernest 
Eklund presented a map and list of all known series 
of evaporation measurements for California as an 
aid to the study of water losses from surfaces of 
snow, lakes, rivers, ete. H. M. Stafford described 
the project recently made possible by legislative en- 
actment for a state-wide snow survey to obtain more 
accurate estimates of prospective water supply. Re- 
cent rapid growth of weather reporting by radio from 
ships on the Pacifie was described by W. J. Hutch- 
ison, showing how greatly such reports aid in predict- 
ing the movements of storm and fine weather circula- 
tions. C. C. Allen summarized the highly successful 
frost forecasting by the Weather Bureau for fruit- 
growers in the Upper San Joaquin Valley, an espe- 
cially difficult region. Floyd Young presented results 
achieved in correlating shipments of citrus fruits from 
California with prospective demands in eastern mar- 
kets as determined by weather conditions forecast for 
eastern states. 


AMERICAN CHEMICAL SocieTy—Pactric INTER- 
SECTIONAL MEETING 


(Report by George S. Parks, Chairman of the Pro- 
gram Committee) 

The second Pacific intersectional meeting of the 
Chemical Society was held in Berkeley on Thursday 
and Friday, June 20 and 21. Eight western sections 
(Arizona, California, Northwestern Utah, Oregon, 
Puget Sound, Sacramento, Southern California and 
Washington-Idaho border) took part jointly in this 
meeting, which was attended by approximately 170 
chemists. Dr. George W. Sears, of the University 
of Nevada, was chairman of the executive committee 
and Dr. George S. Parks, of Stanford University, 
served as chairman of the unified program committee. 
The program included a general session for all chem- 
ists on Thursday afternoon, with three invitation 
addresses. There were also meetings of three groups 
of divisions: Group I, the divisions of analytical 
chemistry and of physical and inorganic chemistry; 
Group II, the divisions of agricultural, biological and 
organic chemistry, and Group III, the division of 
chemical education. On Thursday evening a chemists’ 
dinner, attended by about one hundred, was held at 
the Stephens Union, after which the members ad- 
journed to Wheeler Hall to hear Professor McBain’s 
address on “Structure in Amorphous and Colloidal 
Matter.” 

At the general session Dr. C. W. Porter, of the 
University of California, gave the first address on 
“Molecular Rearrangement.” He presented an excel- 
lent review of a number of organic transformations, 
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including the Hofman and Beckmann rearrangements. 
In connection with the latter he showed that earlier 
and generally accepted ideas must be revised in the 
light of recent studies. Dr. Linus Pauling, of the 
California Institute of Technology, next discussed 
“The Structure of Complex Inorganic Crystals.” Al- 
though from formula considerations many of these 
compounds, such as the silicates for instance, appear 
extremely complicated, Dr. Pauling showed how the 
known structures satisfied the requirements of a set 
of principles based upon the assumption of a coordi- 
nated arrangement of anions about each cation at the 
corners of an approximately regular polyhedron. Dr. 
H. K. Benson, of the University of Washington, con- 
cluded this general session with a discussion of “Chem- 
istry in Relation to the Industries of the Pacific 
Coast.” In his talk he considered in some detail the 
training of chemical engineering students, an espe- 
cially important problem for the rapidly expanding 
chemical industry of the far west. 

Group I held three half-day sessions at which thirty 
papers were presented. These contributions were all 
of high quality, but lack of space prevents a complete 
and adequate discussion of them here. However, by 
way of example, a few, selected almost at random, 
will be mentioned. Freed and Spedding, working in 
a comparatively new field—magneto-chemistry—pre- 
sented strong evidence for the existence of electronic 
isomers in solution and in the solid state. McBain 
and Tanner in a study of the adsorption of gases upon 
a plane platinum surface have developed a most in- 
genious sorption balance, sensitive to 4 (10-°) gm. 
Ramsperger, Nordberg and Tolman gave an interest- 
ing discussion of the decomposition of nitrogen pen- 
toxide at low pressures. Giauque and Johnston, in 
what appealed to many as the most interesting paper 
of the meeting, presented the results of an investiga- 
tion of some of the properties of oxygen. Using very 
accurate spectroscopic data recently obtained by Bab- 
cock, they find evidence for the existence, in extremely 
small proportions, of two isotopes of oxygen, masses 
17 and 18. 

Group II held two half-day meetings at which 
twenty-two papers were presented. Noteworthy 
among these were the two papers by Young and 
Lucas on the synthesis and properties of butenes, the 
paper by Morgan and Field on the effect of drying 
and of sulphur dioxide on vitamins A and C in 
fruits, and the discussion of the effect of oxygen upon 
the reaction between ethylene and chlorine by Stewart 
and Smith. 

The division of chemical education held one session, 
at which Vierling Kersey, California state superin- 
tendent of public instruction, addressed the group. 
A round-table discussion of chemistry problems in the 


SCIENCE 


[VoLt. LXX, No. 1806 


secondary schools evoked a very spirited discussion, 
particularly on the question of teachers’ credentials, 

At a short business session, Professor O. F. Staf. 
ford, of the University of Oregon, was appointed 
chairman of the program committee and Professor 
J. H. Norton, of the Sacramento Junior College, 
chairman of the executive committee for the third 
Pacific intersectional meeting which is to be held next 
year at Eugene, Oregon. 


ASTRONOMICAL SOCIETY OF THE PACIFIC 
(Report by Maud W. Makemson) 


In research announcements on Wednesday, astron- 
omy was represented by D. H. Menzel, who cited the 
confirmation of the relativity deflection of light and 
displacement of spectra toward the red as an out- 
standing contribution, stressing also the agreement 
between de Sitter’s modification of the relativity 
theory and observations of distant nebulae. 

Nine papers were presented at the Thursday morn- 
ing session, held at the Students’ Observatory. R. G. 
Aitken gave results of statistics of 296 double stars, 
the components of which have shown distinct evidence 
of relative motion since he first observed them. Radial 
velocities of 742 stars taken with a one-prism spec- 
trograph have been catalogued by Adams, Joy, San- 
ford and Stromberg at Mt. Wilson. They compare 
favorably with Lick measures. Spectroscopic obser- 
vations of four extra-galactic nebulae were described 
by M. L. Humason, who with F. G. Pease deduced ap- 
parent radial velocities from 3,800 toe 7,800 km see. 
away from the sun. A paper by Hubble dealing with 
intensities in nebulae was also read by Humason. 
The desirability of deriving the solar motion from the 
proper motions of southern stars was stressed by R. 
H. Tucker, who paid tribute to the work of B. A. 
Gould on the Cordoba zones. From a study of mag- 
nitudes, spectral types and color indices of the Scu- 
tum Cloud, C. J. Krieger obtained values of 1,140 
light years for the diameter, 1,500 to 3,000 for the 
depth and 5,000 light years for the separation of the 
cloud from the local system. R. J. Trumpler depicted 
the open star clusters as forming a lens-shaped sys- 
tem, comparable in size and distribution with the 
local system, and estimated the diameter of the latter 
at 12,000 light years. Results of an analysis of 87! 
stars, cited by J. S. Plaskett, can be explained by the 
rotation of the galaxy about a distant but condensed 
center. Discrepancies between observed and deduced 
temperatures of the subsolar points of the moon and 
Mercury were interpreted by E. Pettit and S. B. 
Nicholson. 

The afternoon session opened with a discussion of 
the relationship of absolute magnitude, period and 
spectral type among Cepheid variables by Adams, 
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Joy and Humason. H. S. Mendenhall interpreted the 
observed variation in the system velocity of Beta 
Cephei in terms of the orbital motion of the bright 
component, having a period of twenty years. Evi- 
dence that Polaris and an invisible companion are re- 
volving about a common center in a period of 29.6 
years was presented by J. H. Moore. The extraordi- 
nary behavior of 160 bright lines in the spectrum of 
B. D. LL 4673, in which each chemical element ap- 
pears to be a law unto itself, was discussed by Paul 
W. Merrill. Recent photographs of Jupiter, Saturn, 
Mars, Venus and Mercury, made at Lowell Observa- 
tory, and a description by E. C. Slipher, were pre- 
sented by R. T. Crawford. D. H. Menzel discussed 
the temperatures of the nuclei of planetary nebulae 
determined by L. A. Berman from the spectral en- 
ergy distribution. Investigation by A. Unsold of the 
thermal excitation of atoms in the sun shows that 
highly exeited atoms are far more abundant than in 
thermal equilibrium. That the recent maximum in 
sun-spot activity passed in 1927 was of the broad 
type, lower and less pronounced than in 1917, was 
shown by Elizabeth Sternberg. N. T. Bobrovnikoff 
explained that the repulsive forces near the nucleus 
of Halley’s comet are two to six times the gravita- 
tional force of the sun; those in the tail are twenty to 
one hundred times as great. Extension of the spec- 
trum of the night sky into the orange and red regions 
has revealed a remarkable group of strong emission 
lines, according to V. M. Slipher. Conclusion of the 
research surveys of 1,091 minor planets by A. O. 
Leusechner and H. Thiele was announced. Compari- 
sons by Maude W. Makemson and A. O. Leuschner 
of theory and observation for twelve Watson minor 
planets indicate the accuracy of the Berkeley calcula- 
tions. R. H. Sciobereti explained a transformation 
of the fundamental equation for determining the geo- 
centrie distance in Leuschner’s short method for the 
purpose of constructing a nomograph useful in all 
cases. Mrs. C. H. Smiley disproved the assertion of 
European astronomers that in the case of Minor 
Planet 1900 GA, the older orbit methods produced 
more accurate results than the short method. Possible 
identity of Comet 1929a and Minor Planet (525) 
Adelaide, as indicated by the work of Anne S. Young, 
was announced. 

Thirty astronomers attended the dinner at the 
Claremont Country Club on Thursday evening. 

The joint session with the American Physical So- 
ciety, which was held on Friday morning, consisted of 
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five invitation papers. These are mentioned in the 


report of the Physical Society on an earlier page. 


SEISMOLOGICAL SOCIETY OF AMERICA 
(Report by S. D. Townley, Secretary) 

Two sessions of the Seismological Society were held 
on Thursday, June 20. N. H. Heck presented a ré- 
sumé of answers of seismologists to the proposal to 
substitute the Merealli-Cancani for the Rossi-Forel 
seale of earthquake intensities. Six were in favor, six 
against and seven doubtful. M. W. Allen’s study of 
1,250 California earthquakes revealed that lunar 
earth-tides probably influence the time of shock occur- 
rence, and that the position of the fault plane is also 
a factor. L. S. Jacobson gave an account of research 
undertaken at Stanford University by placing models 
on a shaking table. A preliminary examination of 
the dynamic similitude problem was given. S. D. 
Townley reported on the new seismometer stations in 
the San Francisco Bay region. The Wood-Anderson 
seismometers recorded two hundred earthquakes at 
Stanford University in seventeen months, and 257 at 
Lick Observatory in fifteen months. Only a few of 
these were strong enough to be felt. T. J. Maher de- 
seribed operations of the Coast and Geodetic Survey 
in collecting earthquake data in California. Several 
hundred volunteer observers have been obtained. 

Several papers dealt with the question of “pre- 
paredness.” Lloyd Griffith spoke on the “Prepared- 
ness of the Oil Companies for a Major Disaster in the 
Los Angeles Basin” and showed moving pictures of 
two great oil fires. L. B. Cheminant described the in- 
dependent high-pressure water system which has been 
installed for fire protection in San Francisco, and J. 
W. Ford described a self-contained generating station 
at San Jose by which the pumps of the water system 
can be operated in ease of failure of the usual source 
of electric energy. S. B. Morris and C. E. Pearce 
described a gravity dam for the water system of Pasa- 
dena, California, designed to resist earthquakes. 

R. R. Martel told of the effects of earthquakes on 
buildings with a flexible first story. C. R. Harding 
outlined the precautions that are being taken to pro- 
vide earthquake-resisting features in the design of the 
twelve million dollar Southern Pacific bridge over 
Suisun Bay. Earthquake resistance of buildings 
from the standpoint of the building code was dealt 
with by H. D. Dewell, and from the underwriters’ 


point of view by H. M. Engle. 
(To be concluded) 


OBITUARY 


PAUL ADIN LEWIS 


Dr. Paut A. Lewis, associate member of The 


to its department of animal pathology near Prince- 
ton, N. J., died of yellow fever at Bahia, Brazil, on 


Rockefeller Institute for Medical Research, attached June 30, while engaged under the auspices of the 
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Rockefeller Foundation in the investigation of the 
virus of that disease. 

Dr. Lewis volunteered for this service and sailed 
from New York on December 29, 1928, reaching Bahia 
on January 15. He devoted himself to the study of 
several important laboratory problems relating to 
yellow fever and the nature of its inciting microor- 
ganism, and although this study was interrupted by 
his sad and premature death, it is believed that the 
notes and records which he left will preserve his find- 
ings for the benefit of his coworkers and successors. 

Dr. Lewis was born in Chicago, Illinois, on April 
14, 1879, so that he was fifty years old at the time of 
his death. His father, Clinton H. Lewis, a physician 
of Milwaukee, Wisconsin, survives him, and a sister, 
Dr. Marian Lewis, who is also a practising physician 
in Milwaukee. He attended the University of Wis- 
consin and the College of Physicians and Surgeons in 
Milwaukee, finally completing his medical studies at 
the University of Pennsylvania, at which institution 
he took his medical degree in 1904. 

Dr. Lewis married Miss Louise Durbin in 1906. 
Besides his widow, he leaves two children, Janet and 
Hobart Lewis. 

While still an undergraduate at the University of 
Pennsylvania, Dr. Lewis decided upon a laboratory 
career, rather than a career in the practise of medi- 
cine. Hence he gave especial attention to bacteriol- 
ogy, in which he did advanced work under Dr. Alex- 
ander C. Abbott, and in pathology. After graduation 
he obtained the residency in pathology at the Boston 
City Hospital, thus coming under the tutelage of Dr. 
Frank B. Mallory. The next year he spent as as- 
sistant in the antitoxin laboratory of the Massachu- 
setts State Department of Health under Dr. Theobald 
Smith. From 1906 to 1908 he held an Austin teach- 
ing fellowship in comparative pathology at the Har- 
vard Medical School, and in 1908 he entered the 
Rockefeller Institute as assistant in pathology. 

Dr. Lewis’s connection with the Rockefeller Insti- 
tute covers two periods: one extending from 1908 to 
1910 at the laboratories in New York, and the other 
from 1923 until his death at the laboratories of the 
institute near Princeton. Between 1910 and 1923 he 
became director of laboratories of the Henry Phipps 
Institute and professor of experimental pathology at 
the University of Pennsylvania, Philadelphia. 

The scientific work of Dr. Lewis, as exemplified in 
the numerous papers which he published, either alone 
or in association with coworkers, covers several im- 
portant and distinct fields in pathology and bacteriol- 
ogy. Putting aside certain miscellaneous papers, 
which were the outcome of his services as pathologist 
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to the Boston City Hospital, his interests in the re- 
search field of pathology may be divided into three 
periods: one in which he studied the phenomena of 
anaphylaxis, begun while assistant at the antitoxin 
laboratory, another in which he investigated with the 
writer the subject of epidemic poliomyelitis and the 
third in which he attacked the problems of chemo- 
therapy and the influence of heredity in tuberculosis, 

In these three fields Dr. Lewis made significant con- 
tributions. Together with Auer the demonstration 
was brought that acute anaphylactic death in the 
guinea-pig is caused by constriction of the muscular 
coats of the small bronchioles, and hence is of the 
nature of asphyxia. Together with Flexner the deter- 
mination was made that experimental poliomyelitis in 
the monkey can be conveyed by inoculation from 
monkey to monkey through an indefinite series, and 
the inciting agent or microorganism of the disease be- 
longs to the class of filter-passing viruses. This re- 
search which inducted, as it were, Dr. Lewis into the 
widening subject of the filter-passing viruses as in- 
citants of disease in man and the lower animals, domi- 
nated his investigative interests during the Princeton 
connection with the Rockefeller Institute, and may be 
said to have been the motivating impulse which led 
him to volunteer for the yellow fever work in Brazil. 

The Philadelphia period of Dr. Lewis’s scientific 
activities was directly affected by his connection with 
the Henry Phipps Institute, although as Austin fel- 
low he had already studied the relationship of bovine 
to human tubercle bacilli, and it is responsible for the 
important observations made by him in association 
with Sewall Wright on the hereditary factors in re- 
sistance to tuberculosis, as shown by experiments on 
pure-line strains of guinea-pigs. 

The significant contributions to knowledge which 
have been selected from the many papers to which 
Dr. Lewis’s name is attached suffice in themselves to 
bring out the quality and importance of the scientific 
work to which he devoted himself, but they do not ex- 
haust the sum of observations which he made in re- 
lated research fields of pathology and bacteriology. 

Dr. Lewis was a member of the American Associa- 
tion of Pathologists and Bacteriologists, the Associa- 
tion of American Physicians, Sigma Xi, Alpha Omega 
Alpha and other scientific societies. He possessed a 
winning personality, and his untimely and _ tragic 
death while in the pursuit of knowledge of an insidi- 
ous and destructive disease, has come as a great shock 
to his associates and many friends. 

Srmmon FLEXNER 

THE ROCKEFELLER INSTITUTE 

FOR MEDICAL RESEARCH, 
New York, N. Y. 
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RECENT DEATHS 


EmiLe of Washington, inventor of the 
dise record talking machine and the telephone trans- 
mitter, died on August 4. Dr. Berliner was seventy- 
eight years old. 


Dr. JAMES Roy Eckman, associate chemist in the 
Bureau of Standards and lecturer in physical chem- 
istry at George Washington University, died on Au- 
gust 1, in his forty-second year. 


NorMAN W. MeErtca Lr, research associate of the Bu- 
reau of Standards, died by suicide on August 2. Dr. 
Metealf had been associated with the bureau for a 
year under a scholarship provided by the Peerless 
Clay and Minerals Company, through the University 
of Illinois. 
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SamvueL DunHam professor at Syracuse 
University and engineer with the Solvay Process and 
Semet Solvay Companies, died on July 20 at the age 
of forty-nine years. Dr. Sibley’s health is said to 
have been impaired when he was gassed at a chem- 
ical plant while helping to save several workmen two 
years ago. 

Dr. Harry C. FRANKENFIELD, flood expert of the 
U. S. Weather Bureau, died on July 31. Dr. Frank- 
enfield was a member of the Washington Academy of 
Sciences and the Philosophical Society of Wash- 
ington. 

Tue death is announced of Sir Baldwin Spencer, 
F.R.S., emeritus professor of biology in the Univer- 
sity of Melbourne, known for his studies of the wild 
tribes of Australia. 


SCIENTIFIC EVENTS 


THE NEW BUILDING OF THE LONDON 
SCHOOL OF HYGIENE AND TROPICAL 
MEDICINE 

THE new building of the London School of Hygiene 
and Tropical Medicine, for which a generous grant 
was made by the Rockefeller trustees, was recently 
opened by the Prince of Wales. 


According to the London Times, it is a building of 
the severely modern type, varying from five to six 
stories in height, and occupying a site of 300 feet by 
180 feet, with frontages to Gower-street, Keppel- 


street and Malet-street. The block plan is H-shaped, 
permitting of north and south courts and dividing 
the structure into two main divisions. One of the di- 
visions comprises all the rooms required for public 
use, such as museum, library and lecture theater 
and the other the accommodation for research and 
teaching departments, including a series of big and 
little laboratories, some able to take eighty students, 
workshops and animal quarters. 

The exterior facades are in Portland stone and the 
courtyard walls in London stock brick. The Keppel- 
street fagade, which overlooks a part of the British 
Museum, forms the front of the institution, and across 
it, high up, runs a frieze bearing the names of early 
pioneers in hygiene and tropical medicine. Balconies 
of first-floor windows are decorated by gilded bronze 
inseets, typifying the carriers of tropical diseases, 
und over the main entrance has been carved an adap- 
tation, from the school seal, representing a Greek 
coin engraved with the figures of Phoebus and Diana, 
bringing light and health to the distressed inhabi- 
tants of a malaria-ridden town in Sicily. Apart from 
these features, the only other attempts at ornament 
are in the public rooms, noticeably in the extensive 
library, panelled in oak, with a door of ebonized ma- 


hogany, the work of the Chiswick Guild. Over the 
doorway is an allegorical design in relief, which is 
intended to symbolize the work of the school—on the 
one side the figure of motherhood protecting the in- 
fant, and on the other a figure fighting disease in the 
form of a reptile. 

The flooring of public rooms and administrative 
offices on the ground level is of cork, and teak blocks 
provide the floorings of laboratories and corridors. 
Heating coils embedded in the ceilings take the place 
of the usual steam radiators, and generous window 
space has been provided in the proportion of 1 sq. ft. 
to 5 sq. ft. of floor area, except in the laboratories, 
where the provision is 1 sq. ft. to every 3 sq. ft. of 
floor space. The architects were Mr. P. Morley 
Horder and Mr. Verner O. Rees. 

Dr. Andrew Balfour, in reviewing the history of 
the building scheme, said that the Rockefeller trustees 
paid a tribute to the proud position held by Great 
Britain as the country which had led the way in plac- 
ing public health administration and legislation on a 
sound basis. They expressed the hope that the school, 
while serving national and imperial needs, would also 
become a center of world-wide influence in training 
public-health students and research workers, and in 
furthering research into public-health problems. 

Professor W. W. Jameson, director of the public- 
health division, said that the section of the school 
dealing with tropical medicine and hygiene was taken 
over in 1924 as a “going concern,” whereas the first 
course of training in public health would begin in the 
new building on September 30. It was hoped that the 
curriculum as now arranged would give students a 
more comprehensive view of the whole field of public 
health than had been possible in the past. 
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THE OXFORD EXPEDITION TO THE 
GUIANA RAIN-FOREST 

A party of scientific men from the University of 
Oxford, with some colleagues from Cambridge, 
started on July 19 from London in the Ingoma for 
British Guiana. According to the report in the Lon- 
don Times the expedition, which is led by Major R. 
W. G. Hingston, is composed of zoologists and orni- 
thologists, an entomologist, a botanist and a surveyor, 
and will principally investigate the wild life of the 
Guiana rain-forest. The expedition is being sent out 
under the auspices of the Oxford University Explora- 
tion Club. Through the friendly interest of the vice- 
chancellor, the university gave the scheme its fullest 
support, and went so far as to vote a grant just after 
hearing of the deficit in its last year’s finances. A 
very substantial contribution from the Perey Sladen 
Fund put the expedition on its feet; the Royal 
Society made a further grant, and help was also 
forthcoming through the West India Committee and 
the good offices of the Exploration Club’s president, 
Col. John Buchan, M.P. The Royal Geographical 
Society and the Royal Botanic Gardens, Kew, under- 
took the entire expense of attaching a surveyor and 
a botanist. The Colonial Office and the Governor of 
British Guiana have been generous in their assistance, 
and the expedition sails with nothing left undone that 
any one could do to ensure its success. Much free 
transport in Guiana has been promised by the Colo- 
nial Government, and the cost of the Atlantic passage 
has been considerably reduced by the generosity of 
the Harrison Line. 

Arriving at Georgetown early in August, the expe- 
dition will proceed, with the advice and aid of the 
government of the colony, to a locality north of the 
Essequibo, where it will form a base camp from 
which the surveying party will operate, while the 
scientists begin intensive work on the spot. A main 
object of the expedition is to get into the canopy of 
the rain-forest in order to study at close quarters the 
many more or less unknown animals which live there, 
200 feet above the ground. To this end it is bringing 
out a variety of appliances, including Schermuly 
rocket apparatus, B.S.A. line-throwing guns, “dogs 
and spikes” to hammer into the trunks, and so on; 
if one method fails another ought to succeed. The 
generosity of the firms which have presented or lent 
much valuable equipment, ropes and other apparatus, 
such as the wireless for communication with George- 
town, enables the expedition to face this task of illu- 
minating the obscure life of the tree-top zone with a 
minimum of handicaps. 

Several of the members must return in October to 
keep their Michaelmas term, or for other reasons, but 
about half will remain till December, and will not be 
home until January, 1930. The expedition is com- 
posed as follows: 
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Major R. W. G. Hingston (naturalist to Third Everest 
Everest Expedition; second-in-command, entomologist to 
Oxford University Greenland Expedition, 1928), leader 
and entomologist. 

Frank Buckland (Oriel, Oxford), zoologist. 

M. J. Cresswell (New College, Oxford), operator for 
wireless and tree-climbing apparatus. 

J. E. Duffield (Dept. of Zoology, Oxford), zoologist. 

8. T. A. Livingstone-Learmonth (Trinity, Cambridge), 
taxidermist and assistant surveyor. 

B. D. Nicholson (Balliol, Oxford; ornithologist to 0.U. 
Greenland Expedition, 1928), ornithologist. 

E. M. Nicholson (Hertford, Oxford; ornithologist to 
O.U. Greenland Expedition, 1928), ornithologist. 

O. W. Richards (Brasenose, Oxford, and Imperial Col- 
lege of Science), entomologist. 

P. W. Richards (Trinity, Cambridge), botanist. 

N. Y. Sandwith (Keble, Oxford, and Royal Botanic 
Gardens, Kew), botanist. 

L. Slater (St. Catharine’s, Cambridge), surveyor. 


SURVEY OF TIDES AND CURRENTS BY THE 
U. S. COAST AND GEODETIC SURVEY 

A NATION-WIDE plan for comprehensive data re- 
garding the tides and currents of estuaries all over the 
coast lines of the United States is being worked out 
by the U. S. Coast and Geodetic Survey. The pro- 
gram for these comprehensive surveys, according to 
oral announcement made to the U. S. Daily, includes 
the Atlantic and Pacific coasts, on which surveys al- 
ready have been made and others are in prospect, and 
embraces among others the Hudson River from the 
head of navigation at Albany down to the Spuyten 
Duyvil in upper New York City. 

The latest actual operations in carrying on this pro- 
gram are on the Long Island Sound, where for a 
stretch all the way from Throg’s Neck, at Pelham, 
New York City, sweeping northeastwardly to Orient 
Point, about opposite New London, Connecticut, 
Coast Survey parties are now engaged in investiga- 
tions and observations. 

When these are completed, which it is expected will 
be during September, the same parties will turn back 
and proceed up the Hudson River from the Spuyten 
Duyvil to Albany, along the lines of heavy river navi- 
gation traffic. Parties also will establish new current 
stations on the Thames River to aid in the intercol- 
legiate boat races that are regular features on that 
waterway. 

“These surveys,” Captain R. S. Patton, director of 
the Coast and Geodetic Survey, stated orally, “are of 
the utmost importance from an engineering stand- 
point, especially in harbor improvements, in sanitary 
engineering, in bridge building and other activities 
on the waterways of the country. Besides the Long 
Island survey which we have just begun and on which 
we shall continue work this summer, we have finished 
similar surveys of Chesapeake Bay and its tributaries, 
Delaware Bay and River, New York Harbor, San 
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Francisco Bay, Boston and Portsmouth Harbors and 
Southeastern Alaska.” 

It is probable that, besides their value for the rea- 
sons mentioned, they will be of value for other pur- 
poses of commerce and industry. According to a 
statement of Herbert F. Prytherch, of the Bureau of 
Fisheries, these tide and current surveys will prove of 
practical value in scientific oyster culture because of 
the faet that oysters spawn and develop better in 
waters slightly tempered by the warmer surface water 
circulated by means of tidal current. That statement 
was made in the ease of studies of the subject at Mil- 
ford Harbor, Conn., on Long Island Sound. 

Captain P. C. Whitney, chief of the Tides and Cur- 
rents Division of the Coast and Geodetie Survey, an- 
nouneed that the survey will make an investigation of 
the work now in progress along Long Island Sound. 
Officially designated, the area under survey comprises 
“Long Island Sound and tributaries from Throg’s 
Neck on the west to Little Narragansett Bay on the 
east.” The personnel is under instructions to take 
advantage of every opportunity in periods of favor- 
able weather for observations at stations located at 
exposed places in this territory. 

At the control stations, observations will be con- 
tinued during the period that observations are made 
in the whole particular section, but at stations other 
than “control stations” observations are being made 
for periods of 25 hours each. Where the surveys 
constitute what are called cross-sections, as many sta- 
tions as practicable are being occupied simultane- 
ously. 

The observations of currents are made by both 
poles and meters. The poles are standard 15-foot de- 
vices weighted at the bottom with sheet lead or lead 
casting. The observations are made with the poles 
every half hour and the direction of the current is de- 
termined by use of a prelorus fastened to the taffrail 
or otherwise. Meter observations are made half- 
hourly at three depths. 

The tidal observations are made with portable auto- 
matie tide gauges for periods of one or more days 
while the eurrent observations are being made in the 
same vicinities. These tidal observations will be made 
at Throg’s Neck, Willets Point, Bayside, City Island, 
Port Washington, New Rochelle, Glen Cove, Roslyn, 
Lluyd Harbor Light, Stamford, Shippan Point, Shef- 
field Island, South Norwalk, Saugatuck River, North- 
port, East Bridgeport and Orient Point. 


THE ADLER PLANETARIUM AND ASTRO- 
NOMICAL MUSEUM 

Att who have interested themselves in the popular 

dissemination of science have realized the difficulties 
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that are encountered when attempts are made by lec- 
tures or demonstrations to present the complex 
phenomena in form which will be intelligible and in- 
spiring to laymen. In the field of astronomy an 
instrument has been devised under the incentive of 
Dr. Oskar von Miller, director of the German Mu- 
seum in Munich, and with the cooperation of the Carl 
Zeiss Works in Jena, which portrays in an inspiring 
way the heavens and all the phenomena which arise 
from the motions of the celestial bodies. This instru- 
ment, known as a planetarium, is largely the creation 
of Dr. Bauersfeld, of Jena. It projects the stars of 
the heavens upon the interior surface of a great dome. 
The bodies of the solar system have separate, indi- 
vidual projectors and by means of suitable mechanism 
all the motions of the heavens are reproduced—of 
course, in general, greatly accelerated. 

The first of these instruments was completed in 
1924. At the present time there are fifteen in Ger- 
many, one in Austria, two in Italy, and one in Rus- 
sia. It is the unanimous testimony of all who have 
visited these planetaria that in them has _ been 
achieved a means of instruction and entertainment of 
superlative merit. Dr. Strémgren, of Copenhagen, 
writes, “Never before has a means of entertainment 
been provided which is so instructive as this, never 
one which is so fascinating, never one which has such 
general appeal. It is a school, a theater, a cinema in 
one; a schoolroom under the vault of heaven, a drama 
with the celestial bodies as actors.” 

Mr. Max Adler, of Chicago, has presented to that 
city the first of these instruments to come to America. 
Under his gift of $500,000 there is being erected on 
the lake shore, near the Field Museum and the Shedd 
Aquarium, a beautiful building to house this instru- 
ment and an astronomical museum. The building is 
160 feet in diameter, dodecagonal in form, with a 
central circular hall seventy feet in diameter, above 
which is the dome. This central hall is the plane- 
tarium room: the broad corridors about it house the 
museum features, research instruments, offices, lecture 
room and library. So far as possible, the exhibits in 
the museum will be in action so that the actual phe- 
nomena or method of operation can be clearly seen. 
A considerable number of exhibits have already been 
collected. The building will be finished and ready 
for opening to the public on the first of January, 
1930. 

Professor Philip Fox, for the past twenty years 
director of the Dearborn Observatory, has been ap- 
pointed director of the Adler Planetarium. He sails 
for Europe on the twenty-seventh of July to inspect 
various continental museums and the German plane- 
taria, especially those in Munich and Jena, 
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SCIENTIFIC NOTES AND NEWS 


Proressor Ivan Paviov, who has come to America 
to attend the international congresses of psychology 
and physiology, will complete his eightieth year on 
September 22 while in the United States. 


THE gold medal of the Society of Apothecaries of 
London has been awarded to Dr. John J. Abel, pro- 
fessor of pharmacology in the Johns Hopkins Med- 
ical School, for distinguished service in therapeutics. 
Ambassador Dawes will receive the medal for Dr. 
Abel. 


Tue Manson Medal of the Royal Society of Trop- 
ical Medicine and Hygiene and the Triennial Medal 
of the London Medico-Chirurgical Society were con- 
ferred on Sir Ronald Ross at a joint meeting of these 
societies. The Lancet, as quoted in the Journal of 
the American Medical Association, remarks: “It is a 
singular thing that his government has never voted 
him anything but honor. He is now seventy-two years 
of age and partially paralyzed. Friends feel that he 
should be relieved of financial worries, and they have 
started to provide Sir Ronald Ross with a subscrip- 
tion from the public which, it is hoped, will reach a 
million shillings.” 

The University of South Africa proposed to con- 
fer the honorary degree of doctorate of science on the 
following members of the British Association: Major 
Walter Elliott, Sir John Smith Flett, Sir Robert 
Greig, Dr. George H. F. Nuttall and Sir John Russell. 


Tue British Museums Association at a business 
meeting held recently in Worthing elected Dr. F. 
A. Bather an honorary member “in recognition of 
his distinguished museum work and of his services to 
the association as president, as editor and in other 
ways during the forty years of its existence.” 


Dr. Francts Hosarrt Herrick, after forty-one 
years’ service as professor of biology in Western Re- 
serve University, retired and was made professor 
emeritus at the close of the academie year. Dr. Her- 
rick is continuing his researches on the life histories 
and habits of birds, and at present is making further 
observations on the home life of the American eagle. 
The larger part of his scientific library, comprising 
over four thousand titles, has been acquired by the 
biological laboratory of Western Reserve University. 


Dr. Trmotuy Leary has resigned as professor of 


pathology, bacteriology and medical jurisprudence at 
Tufts College Medical School, Boston, after serving 


for over thirty years. 


Proressor A. Wo.rrer, having reached the age 
limit, resigned in April as director of the Zurich 


Observatory, and has been succeeded by Professor W. 
Brunner. 


Dr. Howarp W. Russet, of the Carnegie Institute 
of Technology, has been appointed chief physicist of 
the recently founded Battelle Memorial Institute at 
Columbus, Ohio. He will take up his new work on 
September 1. 

Curis L. CuristeNsEN, head of the division of co- 
operative marketing of the bureau of agricultural 
economics, U. S. Department of Agriculture, an au- 
thority on agricultural cooperation, has resigned as 
chief of the division to become the secretary of the 
Federal Farm Board. 

Dr. JosepH C. CHAMBERLIN, who resigned his posi- 
tion on the biological faculty of the San Jose State 
Teachers College in June, 1928, for a year of post- 
graduate study at Stanford University, has been ap- 
pointed associate entomologist in the Bureau of En- 
tomology. He will be stationed at the Truck Crop 
Insect Laboratory at Twin Falls, Idaho, where he will 
be engaged in research on the sugar beet leaf-hopper. 


Dr. F. W. Lane, for a number of years petroleum 
chemist with the U. S. Bureau of Mines, recently 
joined the Chemical Warfare Service at Edgewood 
Arsenal as chief of the protective clothing depart- 
ment. 

Dr. WALLER S. LEATHERS, dean and professor of 
preventive medicine and public health in the Vander- 
bilt University School of Medicine, has been ap- 
pointed a member of the National Board of Medical 
Examiners to fill the place made vacant by the retire- 
ment of Admiral Edward R. Stitt, U. S. Navy, as 
surgeon-general. 


At the Wistar Institute this summer Dr. Ira D. 
Hogg, assistant professor of anatomy at the School 
of Medicine of the University of Pittsburgh, is work- 
ing on the development of the motor nuclei of cranial 
nerves in the albino rat; Dr. Robert K. Burns, Jr., of 
the University of Rochester School of Medicine and 
Dentistry, is continuing his studies on Amblystoma 
with Dr. Coghill at the Effingham B. Morris Biologi- 
eal Farm; Dr. D. 8. Pankratz, recently appointed in- 
structor in anatomy at the University of Tennessee, is 
continuing his work on the ecranial-nerve components, 
and Mr. C. G. Smith, instructor in anatomy at the 
University of Western Ontario, London, Canada, is 
collecting the material and studying the neocortex of 
the albino rat in relation to age. The albino rat col- 
ony of the Wistar Institute is able to supply a lim- 
ited number of senile albino rats, which will serve to 
make Mr, Smith’s research more complete. 
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Six projects of scientific research are being con- 
ducted in Wisconsin this year in problems of state 
conservation, and in several of the projects members 
of the University of Wisconsin staff are conducting 
the work. The research bureau of the Wisconsin Con- 
servation Commission, which is fostering the projects, 
is made up of scientific men who are cooperating with 
the commission. By a study of soil and forest and 
forest cover in northern Wisconsin, the commission 
will be able to estimate how much future forests will 
be worth. This survey is under direction of John 
Bordner as a cooperative venture with the state de- 
partment of agriculture. Growth of trees, a game 
survey and charting of many lakes which have 
hitherto not appeared on maps, are also subjects of 
the survey. Dr. E. A. Birge and Professor Chancey 
Juday are continuing their study of fish foods and 
lake life, with headquarters at Trout Lake, Vilas 
County. The data which they are collecting will aid 
in developing a more exact method of propagating 
and planting fish, Dr. A. O. Gross, Brunswick, 
Maine, is conducting an investigation of such game 
birds as prairie chicken in the state, through labora- 
tory and field studies. Growth and welfare of vege- 
tation in seined and unseined areas of lakes at Madi- 
son, With special reference to lake bottom vegetation 
where carp is seined, are being studied by men from 
the department of botany of the university. Size of 
mesh, length of nets, methods of dragging and lifting 
nets and results of seining at various times of the 
year are being observed in another study, in an at- 
tempt to impreve methods of eradicating carp. , 


Dr. Raye R. Puart, of the American Geographical 
Society, New York, and Professor J. Fred Rippy, of 
Duke University, have been appointed delegates by 
President Hoover to the first general assembly of the 
Pan-American Institute of Geography and History, 
to be held on September 16 at Mexico City. The 
assembly was authorized under a resolution of the 
Pan-American Conference at Havana last year. 


Tue American Chargé d’Affaires at Caracas, Vene- 
zuela, reports that he has received a telegram from 
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Dr. H. S. Dickey, at Ciudad Bolivar, that his expe- 
dition was wrecked 1,200 miles up the Orinoco River, 
but that all are safe. Dr. Dickey headed an expedi- 
tion up the Orinoco River for the purpose of col- 
lecting anthropological material for the Museum of 
the American Indian. 

EXPERIMENTs in the attempt to render harmless the 
icebergs in the North Atlantie will be made this month 
by Dr. Howard T. Barnes, of McGill University. An 
Associated Press despatch reports that the expedition 
will be headed and financed by R. D. van Horne, 
with Dr. Barnes as technical adviser. It will sail 
from Halifax on the 350-ton yacht Uvira. Operations 
will be carried out in the vicinity of Belle Island 
Strait, off Twillingate Harbor and off St. John’s, 
Newfoundland. The experiments will include the 
projection of parachute flares from a gun in the di- 
rection of icebergs in order that their silhouettes may 
be discerned. Other experiments will be made with 
submarine microphones, with which it is expected to 
pick up the distinctive sound made by escaping air 
from the under side of the icebergs. 

THe London Times reports that the Devonshire 
Association and the Newcomen Society held on July 
25 at Dartmouth the bicentenary celebration of the 
death of Thomas Newcomen, the inventor of the 
steam-engine. Engineer-Captain E. C. Smith, R.N., 
in an address, spoke of the four great landmarks in 
the history of the steam-engine, the first of which was 
the introduction of the atmospheric steam-engine by 
Newcomen; the second, the discoveries of James 
Watt; the third, the adoption of the marine com- 
pound engine, and the fourth, the invention of the 
turbine. Newcomen’s invention was the first success- 
ful application of science in the development of the 
motive-power engine. Little honor had been paid to 
him in the past, but in 1921 a memorial was erected 
at Dartmouth, and the Neweomen Society, founded 
a few years ago for the study of the history of 
engineering and technology, hoped to obtain permis- 
sion to place another memorial on the walls of Bun- 
hill Fields, London, where he was buried in 1729, in 
a grave the site of which is now not known. 


UNIVERSITY AND EDUCATIONAL NOTES 


CLARENCE H. Mackay, whose fortune was founded 
by his father’s discovery of the Comstock lode, has 
given $500,000 for the school of science of the Univer- 
sity of Nevada at Reno. This makes a total of more 
than $1,500,000 given to the university in memory of 
John W. Mackay by Mr. Mackay and his mother. 

THE appointment of Dr. Nathaniel Allison as pro- 
fessor of surgery in charge of the division of ortho- 


pedic surgery, and of Dr. Edmund Andrews as 
associate professor of surgery in the clinies of the 
University of Chicago is announced. Dr. Allison, 
who is professor of orthopedic surgery at the Har- 
vard Medical School, was dean and professor of 
orthopedic surgery at Washington University, St. 
Louis, until his Harvard appointment in 1923. Dr. 
Andrews is a graduate of Yale University and of 
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Rush Medical College. He has taught at Northwest- 
ern University and at the University of Illinois, where 
he is now an associate professor of surgery. 


Arter a service of forty-five years as professor of 
chemistry and head of the department of chemistry at 
Colgate University, Dr. Joseph Frank McGregory has 
resigned and has been appointed professor emeritus 
of chemistry. Dr. R. Chester Roberts, who has been 
acting head of the department during the past year, 
has been appointed head of the department. Dr. Ray- 
mond J. Hemphill has resigned as assistant professor 
of chemistry and has accepted a research appointment 
at the Pittsfield plant of the General Electric Com- 
pany. Dr. Kenneth H. Goode, research chemist for 
the Sylvania Products Company, of Emporium, Penn- 
sylvania, has been appointed assistant professor of 
chemistry and Dr. Paul B. Gleason assistant pro- 
fessor of physics. 


Art the school of medicine, Western Reserve Uni- 
versity, the following promotions and new appoint- 
ments have been made in the preclinical departments: 
Dr. George B. Ray has been promoted to be associate 
professor of physiology; Drs. O. W. Barlow and W. 
F. von Oettingen to be assistant professors of phar- 
macology; Dr. Alan Moritz to be assistant professor 
of pathology, and Dr. Edward Muntwyler to be senior 
instructor in biochemistry. New appointments have 


been made as follows: Dr. David Seecof, assistant 
professor of pathology; Dr. La Verne Barnes, senior 
instructor in bacteriology and hygiene; Drs. J. P. 
Quigley and F. D. McCrea, senior instructors in phys- 
iology; Dr. Richard Bolt, associate in hygiene and 
preventative medicine, and Mr. F. C. Bing, instructor 
in biochemistry. Dr. Howard T. Karsner, professor 
of pathology since 1914, has been given the added title 
of director of the institute of pathology. The depart- 
ment of pathology recently moved from the school of 
medicine to the institute building, which has just been 
completed. Dr. Victor C. Myers has been elected sec- 
retary of the faculty. 


Dr. Raupu B. Seem, of the Billings Memorial Hos- 
pital of the University of Chicago, has been appointed 
physician superintendent of hospitals and professor 
of hospital administration in the medical school of 
Stanford University, in place of the late Dr. R. G. 
Brodrick. 


Proressor F. Woop Jones, Rockefeller professor 
of physical anthropology in the University of Hawaii, 
has accepted a professorship of anatomy at the Uni- 
versity of Melbourne to succeed Dr. R. J. A. Berry, 
who recently resigned. 


RicHarRD VYNNE SovuTHwELL, F.R.S., fellow of 
Trinity College, Cambridge, has been elected pro- 
fessor of engineering science in the University of Ox- 
ford, in succession to Professor C. F, Jenkin. 


DISCUSSION 


COLUMNAR STRUCTURE IN LIMESTONE* 

THe occurrence of columnar structure in limestone 
is rare. As a result, its origin and characteristics 
have not been adequately recorded in geologic litera- 
ture. 

The late Dr. Salisbury mentions columnar structure? 
in subaqueous clay in the vicinity of Menomonie, 
Dunn County, Wisconsin. He found distinct con- 
centric lines on the cross-section surfaces of the col- 
umns and ascribed their origin to concretionary 
action. Other columnar structures in Devonian water- 
lime have been reported? from the vicinity of Strouds- 
burg, northeastern Pennsylvania, but no detailed ac- 
count of the nature of their origin is available. They 

* Since this article has gone to the press a paper by 
Branson and Tarr on ‘‘New Types of Columnar and 
Buttress Structures,’’ believed to have originated through 
differential solution and pressure acting in a manner 
similar to that which produces stylolitic structures, has 
appeared in the December, 1928, number of the Bulletin 
of the Geological Society of America. 

1R. D. Salisbury, ‘‘Columnar Structure in Subaqueous 


Clay,’’ ScreNcE, new ser., 5: 287, 1885. 
2 W. O. Crosby, ‘‘ Dynamical and Structural Geology,’’ 


Bost. Soc. Nat. Hist., 1892, p. 268. 


are known to be very similar to columnar structure in 
basalt and have ball-and-socket joints. 

In limestone only one example of this structure 
has ever been recorded. This occurs in the lower two 
thirds of a bed in Silurian limestone at the base of 
Mt. Wissick on the shore of Temiscouata Lake, oppo- 
site Cabano, Quebec. Dr. E. M. Kindle in an excel- 
lent article, “Columnar Structure in Limestone,”’ 
deseribes the stratigraphy of the locality and shows 
that the limestone was formed under littoral condi- 
tions. He assigns its development into columns to 
mud-eracks which extended to a depth of from ten 
to twenty-four inches and which were filled up by 
sediments having a somewhat more argillaceous com- 
position than the limy beds cut by the mud-cracks. 

In the summer of 1927, the writer, while a member 
of the Rawson-MacMillan Expedition for Field 
Museum, had the opportunity to observe at Silli- 
man’s Fossil Mount, Frobisher Bay, Baffin Land, an- 
other example of limestone breaking into irregular 


3 Canada Geological Survey, Museum Bull., No. 2, Geo- 
logical ser., No. 14, 1914, pp. 35-39. — 
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columns. Silliman’s Fossil Mount is in 63° 43’ north 
latitude and 69° .02’ west longitude. It stands at 
the head of the bay, about 300 feet from high tide 
and two and one half miles south of Jordan River. 
It is a hill of horizontally bedded limestone which 
lies uneonformably on the hills of Meta Inccgnita. 
It is about three fourths of a mile long and 320 feet 
high (by aneroid) and runs in a general northwest 
and southeast direction. The entire mount, so far 
as its stratigraphy* is known, is of Middle Ordovician 
age. It is significant to note that the mount is the 
only sedimentary deposit in place that has been found 
in the entire region of the bay, which is nearly 150 
miles long and about fifty miles wide at its entrance 
from the Davis Strait. The existence of such an 
isolated hill of Ordovician age is at once interesting 
and problematic. It has been suggested by previous 
explorers> that the mount is an accumulation of 
glacial drift. The fact, however, that the limestone 
is horizontally bedded is evidence enough that it must 
have been a deposit in place. The chronology of the 
geologie history of Frobisher Bay will be discussed 
in a later paper. For the present, it suffices to say 
that Silliman’s Fossil Mount is either a remnant of 
erosion of the deposits laid down by the Ordovician 
and later seas on the irregularly eroded Archean 
surface or it is the result of erosion of sediments 
from graben developed during post Ordovician- 
Devonian faulting. 

The columns observed by the writer are few in 
number and oceur only in the uppermost beds at 
the southeast end of the mount. They vary in width 
and in the number of faces. The columns stand ap- 
proximately perpendicular to the bedding plane, 
although some lie at an inclination of several de- 
grees. Disintegration of the columns appears to be 
very rapid. In facet, talus has reached within fifteen 
feet of the summit. The limestone composing the 
column is of buff color, slightly brownish when 
freshly fractured. It is fine-grained and compact, 
and when dissolved in acid leaves a small amount 
(10 per cent.) of argillaceous residue. Although 
fossiliferous, it seldom yields small fossils. Large 
cephalopods and gastropods are its principal fauna. 

4 Charles Schuchert, ‘‘On the Lower Silurian (Trenton) 
Fauna of Baffin Land,’’ Proc. U. S. Nat. Mus., Vol. 
XXII, Washington, 1900. The writer has made an ex- 
tensive collection of fossils at Frobisher Bay, conclusions 
as to the stratigraphical significance of which will be 
published at a later date. 

‘Since Sir Martin Frobisher discovered the bay in 
1576, Silliman’s Fossil Mount has been visited by four 
parties: Charles F. Hall (who discovered and named the 
mount) in 1861; five members of the Seventh Peary 
Aretie Expedition in 1897; eight members headed by 
Russell W. Porter in 1898, and three members of the 


Rawson-MacMillan Expedition for Field Museum in 
1927, 
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These columns can not be ascribed to concretionary 
action. There is no evidence of concentric lines on 
their cross-section surfaces. Neither can they be 
ascribed to mud-eracks, since no filling material 
adheres to their adjacent faces. Again, as a rule, 
the fissures between columns resulting from mud- 
cracks diminish downward and terminate abruptly 
upward. In cross-section, mud-cracks are wedge- 
shaped (unless the walls of the cracks are parallel) 
and columns originating from them are likely to 
correspond with the walls and be wedge-shaped. 

In the view of the writer the irregular columns in 
the limestone at Silliman’s Mount are the result of a 
joint system developed from tensional forces acting 
during the uplift of the area. Joints producing 
cubical blocks in stratified rocks have two directions, 
vertical and at right angles. In this case there is an 
additional diagonal direction which does not lie in 
the line of intersecting points of the vertical and 
right-angled joint planes. In such a joint system 
there will be a series of columns having from three 
to six faces. Ordinarily the three-sided columns 
(being thinner and more angular) will disintegrate 
first separating the other columns and somewhat in- 
creasing the columnar effect of the strata. 

K. Roy 

FIELD MUSEUM, 

CHICAGO 


FORESTS AND PRECIPITATION 


THE relation of forests to precipitation has given 
rise to much discussion but has ealled forth relatively 
few facts. The following observation seems therefore 
worth presenting because it is definite. 

On July 4, 1929, the writer was motoring through 
north central France, between Paris and Tonnerre, a 
region intensively cultivated but containing patches of 
forest of varying size. Most of the forests are of oak 
and beech, managed under the system known as cop- 
pice under standards. The trees are not tall, the 
standards not over thirty to forty feet in height and 
the coppice less. The day was one of local showers, 
bright sun one moment, then a shower, then sun again. 
Not infrequently it would rain while the sun was shin- 
ing. Most of the showers were rather light, but in 
the middle of the afternoon the rain fell very heavily 
for about ten minutes and then stopped abruptly. 
Further on, somewhere beyond the city of Sens, we 
noticed with surprise that the road was dry and that 
no rain had fallen, at least for a number of hours. 
In this dry area the road passed through the outer 
edge of two small forests, and in both cases the road 
through the forest was wet from recent rain, and dry 
outside the forests. The line of demarcation was very 
distinct, and showed that the precipitation had fallen 
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only on the forest, not on the adjacent cultivated fields 
which were covered with various growing crops, 
mostly wheat, headed out but green. 

It is well known that the summer temperature in 
forests is lower than that in the open. This lower 
temperature occurs not only within the forest itself, 
but also extends for some distance above the forest. 
Just how high the cooling effect is exerted is not 
known, but the writer was informed in 1908 that 
French army officers, in passing over a forest in a 
balloon, noticed the cooling to such an extent that bal- 
last had to be thrown out to keep the balloon from 
descending too much. Obviously, then, under certain 
atmospheric conditions, moisture-laden winds which 
pass over open country without giving rain will cause 
precipitation to fall as they pass over forests. 

BARRINGTON MOORE 

WASHINGTON, D. C. 


THE INTERNATIONAL GEOLOGICAL CON- 
GRESS IN PRETORIA AND A GEOLOG- 
ICAL MAP OF THE WORLD 

From July 29 to August 7 there will be held in Pre- 
toria the International Geological Congress. This 
congress is bound to prove of the greatest interest to 
all the peoples of the world. Besides other important 
matters, it deals with the first geological map of the 
entire earth. 

The manner in which this truly comprehensive work 
came into being is very noteworthy. The first Inter- 
national Geological Congress, which was held at 
Bologna in 1881, requested the Prussian Geological 
Survey in Berlin to prepare an international geolog- 
ical map of Europe. This enormous map, constructed 
on a seale of 1 to 1,500,000, or one millimeter to one 
and one half kilometers, and executed in forty-nine 
sheets, was recognized to be an achievement of such 
importance in the field of geological cartography that 
the Prussian Geological Survey was entrusted with 
the construction of an international geological map of 
the world. The work, however, was completely sus- 
pended by the rupture of international relations in 
consequence of the war. But, on the occasion of the 
International Geological Congress held at Madrid in 
1926, the Prussian Geological Survey was entrusted 
both with the issue of a fresh edition of the map of 
Europe and with the production of a geological map 
of the world on the scale of 1 to 3,000,000, or one 
millimeter to three kilometers. 

Since that time difficult preparatory work has been 
done. In February of the present year, the Interna- 
tional Cartographic Commission met in the Prussian 
Geological Survey under the chairmanship of Presi- 
dent Kruseh for the purpose of determining various 
particulars, such as the colors to be adopted, ete. So 
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far the following countries have promised their coop- 
eration: France, Russia, Switzerland, Denmark, Swe- 
den, Czechoslovakia and certain South American 
states. 

The geological map of the world, with its eighty 
sheets (forty for each hemisphere) will provide an 
accurate presentation of the rocks forming the sur- 
face of the earth; it will indicate their age; it will 
show the various faults and folds in the earth’s sur- 
face, and it will give information as to the ocean 
depths. For the construction of the map, use is being 
made of the various special maps existing in the vari- 
ous countries, as well as of all the literature available 
concerning the character of the earth’s crust. So far 
the first two sheets of the new map of Europe (Ger- 
many and the Alpine countries), as well as the first 
two sheets of the World Map—namely, Southwest 
Africa—have been completed; they will be laid before 
the congress in Pretoria by Professor Dr. Krusch, the 
president of the Prussian Geological Survey. 

Professor Krusch, who is at the head of the Ger- 
man delegation, is well known as an authority on ore 
deposits. He will lecture to the congress on the vari- 
ous theories concerning the origin of rock-oil. The 
German Reich takes a lively interest in the work of 
the congress at Pretoria because decisions are ex- 
pected there concerning comprehensive international 
seientifie work. 

Other members of the German delegation are Pro- 
fessor Kloss, of Bonn University, known for his in- 
vestigations of granite, and Professor Kaiser, of the 
University of Munich, famous for his studies of South 
African geology. Dr. Schriel, the expert in whose 
hands lies the actual production of the two geological 
maps, and Dr. H. Reich, the geophysicist, also take 
part in the congress. 

Pretoria has been selected as the meeting-place of 
the geologists because, as the center of some most re- 
markable mineral deposits, it offers experts a number 
of extremely interesting excursions. Some striking 
examples are: the platinum deposits in the neighbor- 
hood of Witwatersrand recently discovered by Herr 
Merenski, a German practical geologist; the new dia- 
mond fields in the Orange Delta, and the rich gold de- 
posits of the whole district. 

CARLO VON KUGELGEN 

JuLY 1, 1929 


THE PHYLUM IN ZOOLOGY AND 
PALEONTOLOGY 
In connection with a recent discussion between Dr. 
Austin Clark and myself, may I point out that the 
term “phylum” used in zoology to designate the major 
branches of the animal kingdom has an equally wide 
use in paleontology to designate what he calls “linear 
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evolution involving a time element.” I used the term 
“major phylum” to indicate which of these two usages 
I had in mind. It is a pity, however, that zoologists 
could not adopt more generally the term “branch,” 
equally good and not equivocal in its meaning. 

I have no intention of engagifg in a dialectic dis- 
cussion with Dr. Clark. Any one who is interested 
ean take his article, my criticism and his reply, and 
judge for himself. Nor will I undertake to accept his 
instructions as to what I ought to do in order to ren- 
der service to science. That I must judge for myself. 
I have spent a good part of the last thirty-odd years 
in trying to condense scientific facts and conclusions 
into more or less popular form without being any 
more vague or misleading than I can help. It is the 
most difficult kind of scientific writing, and Dr. Clark, 
somewhat of a newcomer in this field, must not take it 
amiss if he meets with rather severe critical standards. 
Their necessity is illustrated by the press treatment of 


his “new” theories. 
W. D. MarrHew 
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COURSES IN ASTRONOMY IN SOUTH 
AFRICA 

In the issue of Science for March 29, 1929, there 
is a note regarding the establishment of courses in 
astronomy at the Grey University College at Bloem- 
fontein which states that these courses are the first 
to be established in the Union of South Africa. 
Courses in astronomy were first offered at the Uni- 
versity of the Witwatersrand in Johannesburg in 
1926. The Union astronomer, Mr. H. E. Wood, is 
in charge of these courses. Furthermore, at its last 
graduation ceremony on March 23, 1929, the Univer- 
sity of the Witwatersrand conferred the degree of 
master of science upon a candidate in the depart- 
ment of mathematics whose thesis, done largely under 
the direction of the writer, discussed an astronomical 
problem arising in connection with his work as a 
volunteer assistant at this station. 

Harotp L. ALDEN 
YALE UNIVERSITY OBSERVATORY, 
JOHANNESBURG, SOUTH AFRICA 


QUOTATIONS 


SCIENCE IN AFRICA 


YESTERDAY afternoon in the City Hall at Cape 
Town, and in the presence not only of the Governor- 
General and a brilliant company representing official, 
scientifie and social South Africa, but of many of the 
leaders of British science, the British Association for 
the Advancement of Science held the inaugural meet- 
ing of its sessions for 1929. When the association 
was founded, nearly a century ago, little more was 
contemplated than an annual assemblage of British 
men of science, with possibly a few foreign guests, 
who should diseuss problems of common interest and 
make known to the wider public the more recent 
achievements and the immediate aspirations of sci- 
ence. The new institution rapidly conquered public 
respect as an organ of utility to science itself and 
to the nation. But it remained British in the nar- 
rower sense for many years, although in the mean- 
time the world, as measured by hours of travel, was 
contracting, and science was becoming ever more con- 
scious of its international solidarity. Within the 
British Empire professors and students were being 
exchanged, and it was becoming plain that it was a 
duty and a gain to encourage cooperation among 
those working at research in the outposts of Empire. 
In a special degree it was felt that it would encour- 
age such scientific teachers and investigators as were 
missionaries rather than natural products of their 
environment, if it were shown that they had the re- 
spect and sympathy of the colleagues who remained 
in the relative security of the old country. Accord- 
ingly in 1884 the British Association, not without op- 


position, took the great step of holding an annual 
meeting in Montreal. It proved a success, and in 
1897 it was followed by a still more successful meet- 
ing at Toronto. The principle was thus established ; 
and there followed meetings in South Africa in 1905, 
in Winnipeg in 1909, in Australia in 1914, in Toronto 
again in 1924, and now in South Afriea in 1929. 
The Prince of Wales, president at the Oxford meet- 
ing in 1926, and himself an extremely competent 
witness to opinion in the oversea dominions, has as- 
sured us of the advantage to science of personal com- 
munion among men of science in all parts of the 
Empire. But the advantage is not merely to science 
and to material progress—although there is over- 
whelming evidence that visits of the British Asso- 
ciation on the one hand have encouraged local en- 
deavor, and, on the other, have awakened the visitors 
to a new sense of their duties and opportunities as 
citizens of a great empire. The trend of political 
development is definitely towards a distinctive, almost 
a separative, organization in each of the great 
Dominions. The greater is the reason for the en- 
couragement of unifying factors, among which there 
is none greater than the pursuit of knowledge. 
Whatsoever may be the local needs and the local op- 
portunities which tend to specialize the applications 
of science, the principles which underlie the effort to 
increase knowledge for human benefit are the same. 
All the indications suggest that the meeting in South 
Africa will be one of the most successful in the long 
history of the association, successful in the stimulus 
the visitors will give, and successful in the stimulus 
they will receive. 
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By a happy innovation the opening address was 
delivered by the president of the South African Asso- 
ciation. Mr. Jan Hofmeyr, speaking in the City 
Hall after the association had been welcomed and Sir 
Thomas Holland, the new president, had been in- 
stalled, made. good use of his opportunity. He had 
many advantages. He comes of distinguished South 
African parentage, and as one of the earlier Rhodes 
scholars he has experience of the distinctive culture 
of an English university. He is a young man, still 
under forty, who has grown up during the efflores- 
cence of science and university life which he at- 
tributed in some measure to the stimulus of the first 
visit of the British Association to South Africa in 
1905. As head of the Witwatersrand University at 
Johannesburg he has had experience in the organiza- 
tion of a new teaching institution adapted specially 
to the needs of a new country. As administrator of 
the Transvaal he has seen the need of applying sci- 
ence to the practical problems of life. The fact that 
he is not himself a worker in science has enabled him 
to take a broad view, realizing the need of the ad- 
vancement of knowledge for its own sake as well as 
for its applications to the material benefit of man- 
kind. He had a remarkable story to tell yesterday 
of the progress of science in South Africa during the 
last quarter of a century. In 1905 there was only 
one university with thirty-three professors scattered 
over seven different institutions, and in that year only 
twenty-seven students qualified for degrees in science. 
Now there are three single-college teaching universi- 
ties and a federal university with six constituent col- 
leges. All are well equipped, and there are 134 
professors and 295 others teaching the various 
branches of sciences. In 1928 no fewer than 275 
students graduated in the various branches of sci- 
ence. The two observatories of 1905 have been in- 
creased to six. The Civil Service has established one 
of the finest stations in the world for Veterinary Re- 
search. The government and the mining industries 
have established and maintained an institute for 
medical research, the number of scientific societies 
has increased very greatly, and in the opinion of Mr. 
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Hofmeyr there is now in South Africa a pride in 
science and a belief in its power. The record is grati- 
fying to South African patriotism, to the British 
Empire generally, and to all who are interested in 
the advance of civilization. 

Mr. Hofmeyr, possibly out of his experience as @ 
successful publicist, used the intriguing phrases that 
the chief character of the progress of science in South 
Africa during the last quarter of a century had been 
its “South Africanization,” and that the note of the 
future should be the “Africanization of science in 
South Africa.” Even if the phrases be stripped of 
their patriotic coloring they retain a valuable plain 
meaning. Science, or any other branch of. learning, 
is in an unhealthy state in any country in which it 
remains an exotic. Its principles, no doubt, are inter- 
national, but, if they are to be taught effectively and 
exercised productively, they must receive their in- 
spiration from a local environment and be attuned 
to local needs. Take botany or geology, engineering 
or astronomy, and it will be found that the local ex- 
amples explain the principles most suitably and that 
the local conditions give the best stimulus to dis- 
covery. In this sense, as Mr. Hofmeyr showed, 
science has become “South Africanized.” The seeds 
brought from Europe have taken root in a new soil, 
have produced luxuriant foliage and blossoms and 
fruits different in flavor from those of the original 
plant. Possibly Mr. Hofmeyr went farther than all his 
audience would be ready to follow in suggesting that 
the next stage should be the “Africanization” of what 
has now been “South Africanized.” There are other 
“portals of entry,” even south of the Equator, than 
those of South Africa, and from the north and by the 
west and the east science and civilization are creep-. 
ing into the dark continent. But Africa has problems 
to solve and discoveries to yield more than sufficient 
for all the scientific enterprise that can reach it. 
There is no Monroe doctrine in science, and it is a 
gain and inspiration to the whole world that South 
Africa, having accomplished so much, should be ready 
and anxious to undertake so much more.—The London 


Times. 


SCIENTIFIC BOOKS 


Johannes Kepler, Neue Astronomie, iiberstezt und 
eingeleitet von Max Caspar, mit XIII und 68 
Figuren. Verlag R. Oldenbourg, Miinchen-Berlin, 


1929. Pp. 1*-66*, 1-416. In Leinen geb. M. 

38.50; Biittenausgabe in Interimsband M. 52, in 

Schweinsled. geb. M. 100. 

THE book under review is the first complete edition 
in a modern language of Kepler’s “Astronomia nova,” 


1609. Brought out in one large volume, the printed 
page measuring 15x 22 em and appearing in large 
size Latin type, the present publication constitutes a 
fine exhibition of book manufacture. We deplore, 
however, the absence of a good alphabetical index. 
Kepler’s writings possess unusual charm. He 
permits the reader to share not only his scientific 
findings, but also his feelings, his hopes, his disap- 
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pointments. Throughout he exhibits an exuberant 
imagination and a rich display of imagery. In the 
introductory dedication to King Rudolph II and in 
the epigrams, one finds a profusion of mythological 
and astrological lore. Kepler begins his preface 
thus: 


It is now-a-days a difficult task to write mathematical 
books, above all astronomical. If one does not observe 
due precision in the theorems, explanations, proofs and 
conclusions, the book is not mathematical. If one does 
observe these, the reading becomes heavy... . How many 
mathematicians go to the trouble of reading to the close 
the conics of Apollonius of Perga? And yet its subject- 
matter is of a kind which admits of being represented by 
figures and lines much more easily than the astronomical. 


Kepler resorts to the device of aiding the reader by 
writing a full introduction to his book and giving 
also a synopsis of the contents of each chapter. It 
is a fortunate circumstance that this great book of 
Kepler, in which he sets forth the first two of his 
three laws of planetary motion, is now available to 
the modern scientific reader who has a mastery of the 
German language, but perhaps not of Latin. The 
modern reader can follow Kepler through his many 
trials and failures, through his numerous hypotheses 
and the computations which led to their downfall, 
and finally will see him, after five years of inter- 
mittent effort, arrive at the true hypothesis—the orbit 
of Mars is an ellipse! Quaint to a modern reader is 
the question which Kepler raises, whether certain 
subtle phenomena in planetary motion “are something 
natural or something produced by an intelligence, a 
work of nature or of an angel... . I would gladly 
have held this force to be natural, because of its 
similarity to that force which resides in a magnet,” 
yet it would seem almost due to a “soul which, if not 
drawing rational inferences, is surely at least endowed 
with instinct.” Kepler’s decision rather favors natu- 
ral agencies: 

The editor, Max Caspar, has done his work with 
care and thoroughness. For the convenience of the 
reader he has prepared a sketch of planetary theories 
before Kepler, and the history of the circumstances 
under which Kepler wrote his “Astronomia nova”— 
circumstances full of discouragement due to financial 
worries, sickness, disagreements with Tycho Brahe, 
suggestions that he would better devote himself to 
medicine as a more useful occupation than his 
astronomical computations, and dissipation of his 
energy upon astrology and other tasks. 

In preparing this translation and commentary 
Caspar has rendered a real service to the modern 
student. 

FLORIAN CAJORI 

UNIVERSITY OF CALIFORNIA 
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The Pageant of the Stars, A Handbook of Astronomy. 
By Wiuiem J. Luyten. Doubleday, Doran and 
Company, Garden City, N. Y., 1929. 300 pages. 
$2.50. 

Tus is a book for all friends of astronomy and it 
can be read by the layman. The writer plays an 
eager game with numerous problems of astronomy 
which he presents in an easy and elegant way. Ff're- 
quent use has been made of clever verbal illustra- 
tions which stimulate the reader’s imagination more 
than mere astronomical numbers could do. ‘This is 
especially true of the chapter on stellar motions, 
which we consider the best in the volume. For in- 
stance, on page 165: 


Imagine that, one night, we put a dime on the side- 
walk of lower Broadway, in New York City, and place 
a docile firefly in the center. Suppose further that we 
ascend to the top of the Woolworth tower, and, taking 
for granted that the dime as well as the firefly are still 
in place, observe them from this distance of 800 feet. 
If we are able to distinguish the firefly and to see it 
crawl from the middle of the dime to the edge in one 
year, we have observed a motion just as fast as that of 
Alpha Centauri in the sky. 


This is one out of a number of passages that will 
strike a professional astronomer even more forcibly 
than the general reader. 

In the fascinating description of the origin of the 
planetary system, somewhat too much concession has 
been made to the taste of readers who desire 100 per 
cent. truth in a case for which science can at best 
give only 50. Granted that the planets originated 
from some kind of an encounter between two stars, 
it is by no means necessary that an actual collision 
took place. On page 255: “Kapteyn’s ideas concern- 
ing the structure of the galactic systems were ad- 
mittedly only rough and approximative.” This is a 
rather unfortunate statement and somewhat at vari- 
ance with what is said on page 251. Every method 
in astronomy is, as a matter of course, approximative, 
the limits being set by the number and accuracy of 
the observations. Kapteyn intended and succeeded in 
giving a first approximation to the structure of the 
stellar system, and the impressive point is that a 
general second approximation has not yet been given. 
That “the ‘Kapteyn Universe’ is little more than the 
local cluster” is very doubtful. In fact, astronomers 
disagree largely about the existence of such a local 
cloud. 

The “Pageant of the Stars” contains sixteen beauti- 
ful plates, reproductions of the very best photographs 
available, and sixteen original figures which are ail 
very clear and well chosen. 

JAN SCHILT 


YALE UNIVERSITY OBSERVATORY 
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REPORTS 


ERADICATION OF THE MEDITERRANEAN 
FRUIT FLY} 

THE Committee of Seven, appointed to make “care- 
ful studies of the present status and possibilities for 
eradication of the Mediterranean fruit fly, also to 
study the desirability of the maintenance or expansion 
“ of the present program, or alternative possibility of 
commercial control,” reports as follows: 


Economic Background 


The economic situation of Florida, the immediate 
future of the state, is definitely and intimately related 
to the policy which may be adopted in relation to the 
- Mediterranean fruit fly. The region involved in the 
infestation is 34 per cent. of the land area of Florida. 
It contains 72 per cent. of the bearing citrus trees, 
and based upon a three-year average, 80 per cent. of 
the carload- shipments of citrus fruit originate in this 
area. The annual income from the citrus crop and 
from other host crops which may be affected by the 
fly is upward of $60,000,000. A capital investment 
for the same crops exceeding $300,000,000 is threat- 
ened. Industries dependent upon citrus fruit repre- 
sent an annual income of approximately $52,000,000. 
Agriculture, of which the citrus and kindred indus- 
tries represent the larger part, is the economic 
foundation of the state. From one quarter to one 
third of the income accruing to the state, other than 
that pertaining to the tourist trade, may be attributed 
to agriculture. The permanence of the home and the 
adequate support of the families of 40 per cent. of 
the rural farm population of Florida is threatened 
by the fly. The income for the state for the purpose 
of government is largely affected by the conditions of 
the citrus industry and its kindred commercial, trans- 
portation and industrial development. 

In the event the fruit fly should escape from 
Florida, infesting the regions of the South and West, 
capital values invested in properties producing sus- 
ceptible fruits aggregating $1,800,000,000 and pro- 
ducing annual incomes of $240,000,000, are threat- 
ened. Infestation by the fly would bring chaos to 
many agricultural regions of the South and West. 
Their interest in the policy which may be adopted 
with relation to the fruit fly is even greater than that 
of Florida. 

The consumers of the United States, likewise, are 
affected. An infestation of the Mediterranean fruit 
fly may affect the reduction of susceptible products 
by 25 or even 50 per cent. It is estimated that a 
reduction in the production of susceptible fruit by 


1 Report made to the Honorable Arthur M. Hyde, 
Secretary of Agriculture. 


20 per cent. will increase the cost of fruit to the con- 
sumer by approximately 24 per cent. In addition the 
consumer is also directly interested by the fact that 
the industry or trade with which he may be connected 
will be affected by the spread of the fruit fly. 

The cost of commercial control measures and of 
quarantines, should the fly escape to other regions, 
would involve an amount difficult to estimate, but 
undoubtedly greater than the sum required for eradi- 
cation. This cost would fall upon the national trea- 
sury, the states involved and upon numerous indi- 
viduals. 

This brief statement of the economic background 
evidences the national interests that are involved. 
The fact that the citrus industry of Florida furnishes 
approximately 40,000 cars of citrus fruit to the rail- 
roads is an indication of the wide-spread economic 
effect that general infestation would involve. 


Eradication or Control 


Basing its judgment on careful observation, the 
results of research and the progress toward eradica- 
tion that has been made in the past three months, the 
committee considers eradication practicable under 
present known conditions. This will require vigorous 
effort, large additions to present forces, fearless 
action, maintenance of the full cooperation of Florida 
citizens and ample funds promptly available. 


Plan of Eradication 


You commissioned the committee to study the de- 
sirability of the maintenance or expansion of the 
present program and plan of eradication. Particular 
attention has been given to this program and plan of 
eradication as now operating. The committee recom- 
mends that the work of eradication be expanded. 
Such expansion, vigorous and immediate, is impera- 
tive to the success of the work. 

The committee believes advisable a system of certi- 
fication permitting the entry of susceptible fruits and 
vegetables into interstate commerce. Experimental 
evidence indicates that a system of processing whole 
fruit may be devised which is economically feasible 
and will insure freedom from the fly. Under such 
procedure: (1) Reimbursement to growers from the 
national treasury is not required; (2) a sound eco- 
nomic background for the industry is restored, and 
(3) the full cooperation of growers and citizens of 
Florida is maintained. 

An arrangement which assures that the products 
entering into interstate commerce are free from all 
stages of the fly and which permits the growers to 
continue their business and industry is essential. 
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Attached hereto is a general statement of a pro- 
gram that the committee considers necessary to carry 
out the work of eradication. It recognizes, however, 
that as time goes on modification may be necessary 
and it has confidence that such modifications should 
be determined by the law enforcement and research 
organization in charge of the work. 


Progress Made in Eradication 


In spite of the fact that the area considered as in- 
fested has shown accessions, the progress toward 
eradication’ has been rapid. Centers of infestation 
have been so thoroughly cleaned, and sources of in- 
festation removed, that in the infested zone it is dif- 
ficult to find any of the stages of the Mediterranean 
fruit fly. At the beginning of the campaign flies 
were numerous, easily found, and existed in great 
numbers at points of infestation. Measurement of 
progress is difficult. But the committee has been im- 
pressed with the rapidity of the clean-up work, the 
effectiveness of the poison spray campaign, the prog- 
ress of inspection and its increasing thoroughness. 
Upon every side there is found evidence of increasing 
efficiency, and conviction upon the part of those in 
charge that they are making progress. A description 
of the physical equipment and of. the methods used 
in carrying on the eradication program would be 
interesting but appears unnecessary in this report. 

Representatives of organizations, citizens, joint 
committee of the Florida Legislature and the Plant 
Quarantine Board, as well as members of the staff of 
the federal and state organizations cooperating in 
this work, were examined by the committee. We were 
impressed by the solidarity of purpose. 

No intimation was apparent of lack of confidence 
in a program of extermination. Desire was expressed 
to bring about eradication, and willingness to con- 
tinue the work until brought to a successful conclu- 
sion was evidenced by every individual or organiza- 
tion represented. 

Respectfully submitted, 
Vernon KELLOGG, T. P. Cooper, 


T. P. G. A. Dean, 

V. R. GarpNERr, H. A. MoreGan, 

H. J. QUAYLE, Chairman, 
Committee 
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REVISED PROGRAM OF WoRK TO ERADICATE THE 
MEDITERRANEAN FRUIT Fuy 


(1) Inspection to Determine Spread—Prompt pro- 
vision should be made for inspection, adequate io deter- 
mine the spread of the fly not only in Florida but 
possibly in other states. This will mean considerable 
enlargement of present inspection forces. 


(2) Host Frusts and Vegetable Certification—Ade- 
quate provision should be made for the certification of 
all movement of host fruits or vegetables produced in any 
state or portion thereof invaded by the fruit fly. 


(3) Removal of Minor Host Plants—As absolutely 
essential to the eradication object provision should be 
made under state regulation for the grubbing up or 
cutting down and removal—in other words complete 
elimination—of host plants of minor commercial impor- 
tance, the object being to maintain, for the protection of 
the principal crop in each area, a non-host or starvation 
period during the interim of the maturing of such crop. 
It is understood that this is to replace any effort to elimi- 
nate the fruit from such alternate hosts from week to 
week as it ripens as impracticable both from the stand- 
point of accomplishment and of cost. 

(4) Destruction of Flies and Puparia—Citrus growers 
in infested areas should be required under state and fed- 
eral regulations to spray their groves at such periods as 
shall be required as necessary to destroy adult flies, and 
similarly, if practicable, soil treatment to destroy 
puparia. 

(5) Shortening of Cropping Season—To reduce as 


‘much as possible the opportunity of the insect to breed 


up in the major host crop of any area, the shipping sea- 
son should be terminated as early as practicable. The 
shipping season in Florida for citrus normally extends 
from September to June or longer. By more adequate 
provision for holding of fruit in cold storage and by en- 
larging methods of processing fruit it should be possible 
to terminate by the first of March the harvesting of the 
citrus crop, and similarly to shorten the period in the 
spring and early summer of other crops. 

(6) Orchard and Crop Cleanup—As supplementing 
(5), provision should be made under state regulation for 
the prompt cleanup of orchards or other crops coincident 
with the close of the stated harvesting period. As cor- 
ollary thereto all culls and discards should be promptly 
destroyed and drops should be removed at weekly inter- 
vals throughout the ripening and harvesting period. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A NEW TYPE OF LYSIMETER AT THE NEW 
JERSEY AGRICULTURAL EXPERIMENT 
STATION 


THE physical and chemical movement of the soil 
ingredients in the process of soil formation, the trans- 
location of these in the soil profile are of primary im- 
portance in making up the soil body. The ciear-cut 


separation of the soil horizons, the eluviation and 
illuviation are resultants of this movement and trans- 
location. A study of this movement through the soil 
profile would reveal the nature of the process and ex- 
plain the reactions responsible for the differentiation 
of the various horizons. 
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The drainage leachings of each soil horizon offer the 
means of studying the movement and translocation of 
these ingredients. More than that: such leachings 
would show how and where the various plant food in- 
gredients added in the form of fertilizers or those 
which accumulate naturally in the surface horizon— 
especially in the virgin soils—are fixed and lost in the 
soil body. . 

The only rational method of studying the drainage 
of each horizon is to install a series of lysimeters at 
the depths of the respective horizons without disturb- 
ing the natural position of the soil profile. Such a 
system of lysimeters has been installed at the New 
Jersey Experiment Station on a virgin soil. 

The lysimeters consist of flat funnels made of block 
tin 30 em in diameter, 4 to 5 em deep, with nine to ten 
2-mm perforations in the center. A pit is dug 120 
em wide, 180 em deep—the depth depends on the pro- 
file depth of the soil studied—and 360 em long. Un- 
der each horizon a tunnel is made in the shape of the 
funnel. The funnel is filled with quartz pebbles and 
its sharp edge—3 to 4 mm—rests against the roof of 
the tunnel. The depth of the tunnel is about 50 cm, 
so that the distance from the funnel to the wall of the 
pit is about 20 em. The funnel is wedged upward and 
the open space between it and the wall of the pit is 
filled with soil. After all the funnels have been placed 
under the respective horizons—100 em apart on a 
horizontal line—a board wall is made 8 to 10 em away 
from the soil wall and the space is filled in with soil. 

Each funnel is connected by means of a coupling 
with a block tin tube 6 mm internal diameter. The 
tube leads to a copper receptacle. The accompanying 
diagram gives the front view of the wall with the 
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lysimeter funnels in place under the respective hori- 


zons. 

The pit is covered with a shed roof extending just 
a few centimeters above the ground. A gutter leads 
the water off to a distance away from the area where 
the lysimeters are located. 
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The cost of a system of ten lysimeter funnels in- 
cluding the material and labor is about $175.00. It is 
well to remember that such an outfit may be installed 
anywhere and if the data obtained were either unsatis- 
factory or incomplete for any particular purpose, the 
lysimeter funnels might easily be dug out and placed 
elsewhere. 

No data as yet may be offered, as the lysimeters 
have just been installed. 

The model for this type of lysimeter equipment has 
been taken by the author from the Moscow Regional 
Agricultural Experiment Station, Moscow, Russia. 
As far as the author is aware this is the only place 
where such lysimeter equipment is functioning. 

J. S. JOFFE 

DEPARTMENT SOIL CHEMISTRY AND BACTERIOLOGY, 

NEw JERSEY AGRICULTURAL EXPERIMENT STATION 


THE GARGOYLE AS A SCIENTIFIC 
INSTRUMENT 

My little boy was sent one of these instruments for 
a birthday present. It proved a rather fascinating 
study that gives promise of having a certain use in 
connection with experiments in physiology. The oper- 
ation of the instrument depends on one bulb being 
kept cooler than the other by evaporation of water 
whereupon the liquid occupying the full cross-sectional 
area of the tube is pushed from the warmer bulb up- 
hill into the cooler. From the upper bulb it flows 
back in a stream to the lower bulb. Collecting there, 
it seals the tube and is pushed or drawn into the upper 
bulb again. The speed of operation depends upon 
the difference in temperature between the two bulbs 
and varies with the relative humidity of the air and 
with the amount of movement in the air. The varia- 
tions are produced very quickly and it is from that 
standpoint, if calibrated, that it can be a useful in- 
strument. In the following paragraph, I am giving 
a sample of the data expressed in readings of the 
number of passages of liquid during one-minute 
intervals. 

To start with, the instrument had been in an ordi- 
nary room for two or three hours and in this experi- 
ment showed fifty-one “beats” while the operator was 
sitting within a foot of the instrument and breathing 
ordinarily upon it. Turning an electric fan on the 
instruments resulted in 107 beats per minute. Chang- 
ing the fan from low to medium resulted in 109 beats. 
Turning off the fan and allowing the instrument to 
adjust itself, a minute later it made forty-two beats. 
Placing the instrument in a casserole and putting the 
top on, without, however, taking any special precau- 
tions to have an air-tight seal, after a minute it made 
thirty beats. The third minute following it made 
twenty-one beats, the fifth minute it made sixteen 
and one half beats, and in the eighth, eleventh, four- 
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teenth, seventeenth and twentieth minutes it made 
twelve, eight, six and one half, six and one half and 
five beats resnectively. Then pouring in water around 
the edges to make a water-seal resulted in the beats 
diminishing to three per minute; after a three-minute 
interval, one and one half, and after two more minutes 
the gargoyle became stationary and no further beats 
were noted as long as it was kept in this saturated air. 
After awhile the instrument was taken out of the 
casserole and placed in the current of air from the 
electric fan and it made 107 beats. The instrument 
was then taken outdoors where the temperature was 
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1° C. with scarcely any breeze blowing. The instru- 
ment made five beats for each of four different min- 
utes that were counted at irregular intervals. Then 
brought back into the room it made forty beats. 

The use of the atmometer arrangement in greer- 
house practice such as was written up by J. D. Wilson 
in a recent article’ will no doubt give more exact data 
of amount of evaporation, but a gargoyle would be 
a much simpler instrument to utilize under ordinary 
conditions of greenhouse practice. 

Frank GATES 

KANSAS STATE AGRICULTURAL COLLEGE 


SPECIAL ARTICLES 


THE RELATIONSHIP OF CHLOROPHYLL 
TO THE PORPHYRINS 


CHLOROPHYLL a and b and a group of substances 
obtained from them by the removal of magnesium and 
the hydrolysis of the ester groups may be transformed 
by drastic treatment with alkali into porphyrins 
which are substances characterized by the type of 
their absorption spectra. Hans Fischer has estab- 
lished by synthesis the general constitution of the 
porphyrins and very recently has proved in detail the 
structure of aetioporphyrin,! the final decomposition 
product of the chlorophyll series. The relationship 
between the porphyrins and chlorophyll is still un- 
known. We have discovered a few facts which throw 
some light on this problem. 

The magnesium-free chlorophyll derivatives (the 
phaeophorbides, phytochlorin e and phytorhodin g) 
have been found to differ from typical porphyrins 
(from chlorophyll and blood) in the following re- 
spects (1) In dilute alkaline solution they are reduced 
by sodium hydrosulphite and by the action of hydro- 
gen in the presence of palladinized asbestos (about 2 
moles of hydrogen are absorbed): neither of these 
reagents affects porphyrins. (2) Catalytic hydro- 
genation in glacial acetic acid yields colorless solu- 
tions with the absorption of 3 or 4 moles of hydrogen; 
on exposure to air reoxidation occurs but the product 
is different from the original material. Under the 
same conditions the porphyrins absorb about the same 
amount of hydrogen? but the product of oxidation is 
also a porphyrin. Phaeophorbide a and b and phyto- 
chlorin e yield substances that appear to be por- 
phyrins; phytorhodin g is transformed to a substance 
with an absorption spectrum more like that of the bile 
pigments. It is clear that the porphyrin structure 
represents a more stable and less reactive grouping 
of unsaturated linkages and pyrrole nuclei than are 
present in the chlorophylls and related substances. It 


1H. Fischer and A. Treibs, Ann. 466, 188 (1928). 
2 Compare Kuhn, Ber. 61, 2509 (1928). 


also seems extremely probable that the eurbon skel- 
eton characteristic of the porphyrins is already pres- 
ent in the chlorophylls. 

We have also found that the phaeophorb:des, phy- 
tochlorin e and phytorhodin g lose ecarbea «...<ide and 
water at 150°-250° in diphenyl solution. ‘ie forma- 
tion of carbon dioxide, at least in the case of the non- 
acidic substance methyl phaeophorbide a. can not be 
due to a free carboxyl group; the trimethyl ester of 
phytochlorin e does not lose carbon dioxide, therefore 
the ester groups are not involved. One of the two 
erystalline products of the decomposition of phyto- 
chlorin e is a porphyrin. We suggest that - lactone 
linkage is responsible for part of the ther:...i forma- 


tion of carbon dioxide, perhaps as follows: 


C—C—- + CO, 
| 
H H 
—C=0 


The presence of this same linkage would explain the 
transformations for which Willstaetter postulated a 
lactam grouping. The presence of hydroxy! groups 
was indicated by the recent analyses of Treibs.* Our 
own analytical data point in the same direction. It 
thus seems probable that the carbon skeleton of the 
porphyrins is modified in chlorophyll by the presence 
of one or more hydroxyl and carboxyl groups (or 
lactone groups) on the atoms connecting the pyrrole 
nuclei. The work is being continued and the details. 
will be published elsewhere as soon as possible. 
J. B. Conant 
J. F. Hype 
CONVERSE MEMORIAL LABORATORY, 
HARVARD UNIVERSITY, 
JuLy 8, 1929 


1 Ecology, 9: 412-420. 1928. 
3 Treibs and Wiedemann, Ann. 466, 264 (1928). 
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THE TYPE OF GENUS COCCUS (HOMOP- 
TERA, COCCIDAE) 

In 1899 I discussed the genus Coccus, deciding that 
_ €. phalaridis L. was to be taken as the type. Mrs. 
Fernald, in her catalogue (1903) takes C. hesperidum 
L. as the type. In both eases the decision was correct, 
according to the rules invoked, but as matters are 
understood to-day, I think both were wrong. Article 
30 of the International Rules states that if a genus, 
no type being designated, contains a species possessing 
the generic name as its specific or subspecific name, 
either as a valid name or synonym, that species be- 
comes ipso facto the type of the genus. Now 
Dioscorides (and probably also, much earlier, Theo- 
phrastus) knew Kermes, and it was described as a 
kind of kokkos, that is to say, a seed or berry. Its 
insect nature was not suspected in those early days. 
Neither C. phalaridis nor C. hesperidum is at all 
berry-like, and it is certain that when Linnaeus used 
(in Latinized form) the ancient designation of Kermes, 
he had that insect in mind as typical of the genus. 
Therefore, it is proper to designate Coccus ilicis L. 
(Coccus ilicis Strobelberger, 1620) as the type of 
Coccus. The name Kermes is objectionable as being 
really a variant spelling of Chermes, which is applied 
to insects of a different family. 

The Coccidae in the strict sense, consequently, are 
the round, berry-like insects found on oaks all round 
the world in the northern hemisphere. 

This leaves us in some uncertainty as to the generic 
position of C. hesperidum L. Sherborn, who exam- 
ined the original references, found Calymmatus Costa, 
_ 1840, and Calypticus Costa, prior to 1839, both con- 

taining C. hesperidum. I now designate C. hesperi- 
dum as the type of both, to avoid the uncomfortable 
possibility of having to take up Calypticus for Pul- 
vinaria, a species of which was also included. On 
this basis Calypticus is the genus for C. hesperidum, 
also including such forms as C. acuminatus (Sign.), 
C. mangiferae (Green), C. viridis (Green), C. pseudo- 
hesperidum (Ckll.) and others placed as Coccus in 
the Fernald Catalogue. The family containing these 
insects will be Lecaniidae. Mrs. Fernald cites Calym- 
mata Costa, 1828, which would have priority over all 
other names in this group; but she stated (1902) that 
she had not seen the publication, and it is not cited 
by Sherborn. There is no indication of any binomial 
under Calymmata. Lindinger and others cite Calym- 
natus, but I presume that Calymmatus, as given by 
Sherborn, is correct. Kirkaldy, quoted by Water- 
house, gives the date of Calymmatus as 1828. This 
seems to be a mistake; Kirkaldy, in his notes in the 
Entomologist, cites Calymmata, 1828, but mentions 
no type, though he is careful to cite one whenever it 
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is available. On the same page he gives C. hesperi- 
dum as the type of Lecanium, Burmeister, referring 
to Westwood, “Mod. Class. Insects.” There seems to 
be a chance that Lecanium is prior to Calypticus, but 
it has been restricted to another type, which I called 
Enlecanium. Sanders (1909) cites L. persicae (Fab.) 
as the type of Lecanium. I do not think Westwood 
can be said to have designated a type, but Kirkaldy 
(1906) is explicit. If there is no way to decide 
between Lecanium and Calypticus on grounds of 
priority, common sense will of course indicate the use 
of the familiar name Lecanium. Kirkaldy’s type 
designation holds over that of Sanders. 

Coccus (syn. Kermes Boitard) includes in North 
America such species as C. boguei (CkIl.), C. cock- 
erelli (Ehrh.), C. concinnulus (Ckll.), C. galliformis 
(Riley), C. gillettei (Ckll.), C. nivalis (King & CkIl.), 
C. pubescens (Bogue), ete. Kermes ceriferus Ehr- 
horn can not be combined with Coccus on account of 
C. ceriferus Anders., 1791. It may be called C. 
ehrhorni n.n. 

The European species include C, ilicis L., C. gib- 
bosus (Sign.), C. quercus L., C. roboris (Foure.), C. 
vermilio (Planch.), C. pallidus (Sign.), C. cordiformis 
(Lindinger), ete. From Japan we have C. nakagawae 
(Kuw.), C. nawae (Kuw.), C. miyasakii (Kuw.) and 
C. vastus (Kuw.). From the Himalayas (N. India) 
C. himalayensis (Green). C. himalayensis, of which 
I have some of the original material, is a small species, 
with rows of dark markings and scattered dots on a 
pale ground. It lives on Quercus incana Roxb. On 
Doi Sutep, in northern Siam, I obtained a very fine 
new species, €. siamensis sp. n. It is very much 
larger than C. himalayensis, 6 mm long, 7 broad and 
5.4 high, with a shallow median longitudinal groove. 
The surface is highly polished, black, with creamy- 
white transverse markings, consisting of rows of spots. 
Anteriorly is a pair of cross-like markings, and spots 
at each side; then follows a row of confluent spots, 
almost to be described as a band, broken in the middle 
and at the sides, and with a pair of round spots just 
behind it dorsally; the next or median band is almost 
entirely broken into round spots, but some of these 
are confluent; posteriorly are two broken bands and 
irregular spots. The food plant is probably Quercus 
semiserrata Roxb. The arrangement of the light 
markings is transverse, instead of longitudinal as in 
C. himalayensis, but there is the appearance of a me- 
dian longitudinal dark band. The under side is black. 

The Japanese C. nawae is rather similar, being 
nearly as large, with transverse markings. The Japa- 
nese C. vastus is even larger. 


T. D. A. CocKERELL 


UNIVERSITY OF COLORADO 


|| 
14 
iy 
> 
ay 
= 
2 
a 
By 


SCIENCE—ADVERTISEMENTS 


BOTANICAL PUBLICATIONS 
OF 


The Philippine Bureau of Science 


AN ENUMERATION OF PHILIPPINE FLOWER- 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE CAUSE OF EARTHQUAKES 

A SLOW pulsation of the earth, causing it to get a 
little stouter, then a little thinner, may be the cause of a 
shift of the centers of earthquakes away from the equator 
during the twentieth century. This is the theory ad- 
vanced by Professor T. Terada and Dr. S. Miyabe, of the 
Tokyo Imperial University, to explain a slow change in 
the latitude of earthquakes. 

Successive earthquakes in Japan recently have shown a 
tendency to get farther and farther north, so the two 
investigators searched the records to see whether anything 
like this had occurred in the past. They found that dur- 
ing the sixteenth century earthquakes in Japan and 
Eurasia moved south, while those in South America moved 
northward, or, in other words, they all tended to approach 
the equator. About 1600 this tendency was reversed, and 
they receded from the equator. By 1700, the Eurasian 
earthquakes began to move southwards again, while those 
in South America began a new northward march shortly 
afterwards. About 1800 the reverse tendency again 
appeared. Approaching 1900, the Eurasian quakes again 
moved south and the South American ones north, but just 
about 1900 they again went into reverse. Quakes in 
North America also moved approximately the same way 
as others in the northern hemisphere. 

Two astronomers, Dr. E. W. Brown, of Yale, and Dr. 
W. de Sitter, of Leyden, have studied the unexpected 
shifts of the moon from itc predicted positions, which 
might affect the position of the earthquakes, so Dr. 
Terada and Dr. Miyabe compared these curves with those 
for the earthquakes. Though there is a rough agree- 
ment, they think it more likely that the earth itself 
pulsates over a long period. The earth is not a perfect 
sphere, but bulges a little at the equator. This bulge 
might increase and decrease. The greatest stress would 
be produced in the middle latitudes, and would manifest 
itself as earthquakes, and in some way the pulsations 
might cause a shift in the centers of the earthquakes. 

Such studies as these, teaching scientists how and where 
earthquakes occur, may eventually help them to predict 
earthquakes, and so reduce their danger. 


AUGUST METEORS 

WirTH the coming of August, thousands of amateur 
astronomers in all parts of the United States are now 
watching the night skies for meteors, or shooting stars. 
By making careful records of what they see, without the 
aid of telescopes or even opera glasses, they are gather- 
ing data that will enable scientists to learn more of the 
behavior of these celestial visitors, for meteor observa- 
tion is one branch of astronomy that does not- require an 
observatory. A pair of reasonably keen eyes, a willing- 
ness to sit up a good part of the night, and a clear, dark 
sky are the only essentials. 

These reports are being received and studied by Pro- 
fessor Charles P. Olivier, director of the Flower Ob- 


servatory of the University of Pennsylvania. He is one 
of the leading meteor authorities of the world and presi- 
dent of the American Meteor Society, which includes the 
most active of the amateur meteor observers. 

Meteor gazing is a sport that requires late hours, for 
the earth turns in such a way that after midnight we 
meet the meteors coming towards us, while before mid- 
night they have to catch up with us. The result is that 
from 1:00 to 4:00 A. M. are the best hours for the chase. 

Even in the earlier hours during August, if a person 
gets away from the brilliant light of a large city and 
watches the sky, several meteors will probably be seen in 
the course of an hour. And after midnight, a dozen or 
more might reward the searcher. 

But on two particular nights these numbers will be 
enormously increased. On the nights of August 10 and 
11, or really the early mornings of August 11 and 12, 
several hundred meteors an hour may usually be seen. 
The astronomer, studying meteors, wants to know two 
facts about them. First of all, he wants to know their 
numbers, so it is a useful labor simply to count the 
meteors as they flash across the sky, and make half-hourly 
totals. 

It is the paths that the shooting stars take in the sky, 
however, that form the astronomer’s most valuable data. 
One way of plotting these is to have a map of the sky, 
and, with the aid of a small flashlight, to mark down the 
paths with a pencil. As the meteors all move through 
the stars in a straight line, it is only necessary to notice 
where the trail begins and ends, then to mark these points 
on the map and to connect them with the aid of a ruler. 
Each path should be numbered and the number, with the 
time that particular meteor occurred, should be listed on 
a separate sheet. 

When the August meteors are charted in this way, 
it is found that they do not dash about the sky at random, 
like members of a swarm of bees. All the straight lines 
drawn on the map will be seen to radiate from a very 
small area, a place in the constellation of Perseus. This 
is a group of stars that rises above the northeastern 
horizon about midnight at this time of year. 

The reason for this curious effect is that the meteors 
travel in a ringed cloud around the sun. The swarm is 
not sharply defined, but shades off rather gradually, so 
that while the meteors are especially thick in the center 
of the swarm, they are still numerous at some distance 
from the center. Every summer the earth crosses this 
swarm. Towards the end of July we encounter the outer 
ones, then they become more and more numerous until the 
nights of the tenth and eleventh of August, when we en- 
counter the greatest numbers. The meteors are very tiny, 
some no larger than a grain of sand, most no larger than 
a pea. They are all moving in parallel paths. When 
they encounter the atmosphere of the earth, the friction 
heats them and burns them up, causing the flash that 


we see. 
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392 pages, 6 x g, 175 illustrations. $3.50 | 


Wardle—Problems of Applied Entomology 


By Ropert A. WaARrDLE, Professor of Zoology, University of Manitoba; formerly Associate 
Professor of Entomology, University of Minnesota and Lecturer in Economie Zoology, Uni- 


versity of Manchester. 587 pages, 6 x 9, 31 illustrations. $6.00 


Stone and Dunn—Experiments in General Chemistry 


By H. W. Stone, Assistant Professor of Inorganic Chemistry, University of California at 
Los Angeles, and M. 8. Dunn, Associate Professor of Chemistry, University of California at 


Los Angeles. 107 pages, 514 x 8, 12 illustrations. $1.00 


Send for copiey on approval 


McGraw-Hill Book Company, Inc. 


Penn Terminal Building 
370 Seventh Avenue New York 


5 
é 
= 


xii SCIENCE—SUPPLEMENT 


ALASKAN SURVEYS 

Nor all of the unexplored places of the earth lie in 
far-away places under foreign flags, according to Stephen 
R. Capps, acting chief Alaskan geologist of the United 
States Geological Survey. In Alaska is a vast area of 
many thousands of square miles which is practically un- 
explored. One of the largest of these unexplored areas 
is the region that lies between the Skwentna River on the 
north and Lake Clark on the south, and between the west 
front of the Alaskan Range and Cook Inlet. This region, 
in the south central portion of the territory above the 
Alaska Peninsula, is entirely occupied by rugged, gla- 
ciated mountains except for a narrow strip of low, marshy 
land between Cook Inlet and the mountains. 

A portion of this hitherto unknown territory has been 
invaded by geologists and topographic engineers of the 
Geological Survey under considerable difficulties, and as a 
result of their labors during one season an area of about 
1,200 miles was mapped geologically and topographically 
on the scale of 1: 180,000. Of this area 900 square miles, 
mostly in the headwaters of the Skwentna River, was 
country that previously was entirely unexplored. 

In such new, unknown country, where streams are too 
swift for ordinary boating and the only trails are those 
made by the native animals, the map-maker and geologist 
must still use the primitive methods of transportation, 
including the pack horse and the boat dragged by hand 
through swift currents. In one locality visited by a 
survey party no human being was seen for a period of 
over two months and even the signs of native camps in- 
dicated that they were twenty to thirty years old. 

In this country, so little visited by man, either white 
or native, the animal life is almost undisturbed. Over 
a hundred black and grizzly bears were seen during one 
summer by the surveyors. Caribou and moose are also 
plentiful and some mountain sheep range on the high 
rugged ridges. 

Fish, however, are scarce in most of the streams, owing 
to the large amount of glacial silt in the waters. 


AVIATION IN LATIN AMERICA 

EMMA REH STEVENSON writes from Mexico City that 
in a few months commercial aviation has made remark- 
able strides in Mexico and other parts of Latin America. 
Small private lines that were plying trade in isolated 
spots are now linked and to-day a net of airways is 
enmeshing all America very rapidly. 

One can fly from the Texas border to the oil fields at 
Tampico, Tuxpan, or to Mexico City. From Vera Cruz 
there are lines to the Isthmus of Tehuantepec or to Tapa- 
chula on the Guatemalan border, or to Yucatan via the 
almost unknown coast of Tabasco and Campeche, for- 
gotten since the pirates were driven off the Spanish Main. 
A branch line from Merida will soon cross Yucatan and 
Quintana Roo to Cozumel, over territory inhabited by 
hostile Indians where no one has ever been welcome. The 
Guatemalan government has a line from Guatemala City 
to Flores, in the inaccessible Department of Peten, where 
the Maya Indians from Chichen Itza took refuge when 
their empire fell in northern Yucatan. 


Mexican airlines from Tapachula in the south will soon 
be extended to Guatemala City, and mail will go from 
Texas to Guatemala in twelve hours. From there the 
Republic of Salvador and the Pacific side of Nicaragua 
will be linked with the Atlantic side by other units of the 
Pan-American system. To-day one flies from Florida to 
Santiago, Chile, if one likes, and by fall one will be able 
to continue the journey across the Andes to Buenos 
Aires, if aviation officials’ plans come true. 

Aviation in the United States, and aviation in the rest 
of America to the south, are of very different character. 
In the United States flying has merely supplemented or 
speeded up already existing excellent means of communi- 
cation. In Mexico and other parts of Latin America 
good roads are even searcer than railroads, and the air- 
plane has jumped a broad gap in the development of 
transportation. Airplanes serve where often there has 
been no means of communication at all before. 

Mexico, like other Latin-American countries, is a liv- 
ing museum demonstrating all stages in the history of 
transportation. The trimotor plane for Tampico flies 
overhead following the railroad past Teotihuacan, the 
ancient Toltee city of pyramids that is a landmark from 
the air. The tourist’s automobile from Mexico City 
forces the Indian’s burro off the village street in modern 
Teotihuacan. 

The burro, loaded out of sight with sacks of charcoal 
burned in the mountains, is the Spaniard’s most human 
gift to the Indian, and his only beast of burden. Before 
the burro came to him, as if out of heaven, the Indian 
carried everything himself, and in the course of thou- 
sands of burro-less years he had developed the art to a 
fine point. 


THE CAUSE OF HICCUPS 

HiccuPinG, the occasional aftermath of eating and 
imbibing too freely and hence the provocation of much 
derisive mirth, may have serious aspects. Vera Stone, a 
young eighteen-year-old girl of Ripley, Tennessee, has 
now entered upon the seventh week of continuous hic- 
cuping. She has lost close to twenty pounds since it 
began and suffers from headache and high fever. Sev- 
eral doctors have studied her case without being able 
to give her relief. Her personal physician is now treating 
her for brain inflammation. It is now generally believed 
that severe hiccuping is due to some abnormal stimulation 
of the respiratory center in the brain. 

This severe form of hiccup presents one of the most 
baffling problems in medicine. It is frequently the symp- 
tom of some underlying trouble and often proves exceed- 
ingly difficult to check. The administration of carbon 
dioxide gas has been found to give relief in cases of this 
type though it has been tried out only on a limited num- 
ber by Dr., Russell F. Sheldon, of Boston. The patient 
remains conscious while the gas is administered and the 
procedure can be stopped at any time at his request. 
It controls hiccuping temporarily and in some cases stops 
it altogether. 

There have been hiccup epidemics, some of which oe- 
curred in Great Britain during the outbreak of influenza 
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at the end of the war, where this form of the disease was 
called ‘‘hiceuping flu.’’ Such epidemics have also ap- 


peared in association with encephalitis, the sleepy sick-. 


ness that has created so much alarm in the last dozen 
years in both this country and Europe. 

Dr. E. C. Rosenow, of the Mayo Clinic, at Rochester, 
Minnesota, has been greatly interested in hiccup in this 
connection. He says that since the influenza epidemic of 
1918 hieeup epidemics have usually occurred in associa- 
tion with encephalitis throughout most of the civilized 
world. Winnipeg had a particularly bad scourge of this 
kind in 1919 with mild recurrences in 1923 and 1924. 
Physicians gathered evidence here that hiccuping cases 
acquired a certain degree of immunity to the worse mani- 
festations of encephalitis. 

Dr. Rosenow has reported the isolation of a germ, a 
streptococcus, from patients suffering from the epidemic 
form of hiecup, which he believes is the cause. Animals 
inoculated with this streptococcus have been seized, ac- 
cording to his reports in scientific literature, with char- 
acteristic spasms of the diaphragm. He has been work- 
ing on a serum to be used, if successfully developed, in 
treating the disease. 

Occasionally cases die from hiccups, but these are rare 
and oceur usually in combination with some other severe 
disease or malady. One was reported from Paris of a 
man afflicted with a pyloric tumor. One patient who died 
in the Mayo Clinie had severe cerebral and vertebral com- 
plications. Germs were isolated from this case which 
Dr. Rosenow identified as the same as those he had pre- 
viously found in epidemic hiccup. . 


ITEMS 

THE first educational talking movie to be produced for 
the general use of schools and colleges is now in prepara- 
tion, according to the University Film Foundation, which 
is associated with Harvard University. The film, which 
will inaugurate a series of educational talking movies, 
will be entitled ‘‘The Corner Stone of the Nation’’ and 
will relate the history of Massachusetts from the found- 
ing to the present. Cameramen are now taking the pic- 
tures on the actual spots in which history was made, 
with actors, dressed in authentic costumes of the period, 
to play the historical characters. The talking part of the 
film will consist of a lecture on the scenes, delivered by 
Professor Albert Bushnell Hart, the Harvard historian. 
When the photography is complete, Professor Hart will 
deliver the lecture into a microphone as the film is shown 
before him. His words will be recorded on film, and 
then printed along the side of the pictures. When these 
films are shown in a sound movie projector, such as is 
used in the theaters, Professor Hart’s lecture will be re- 
produced as the film is shown. In this way schools 
throughout the country may have both the pictures and 
the talk. 


THE survey now being conducted by the United States 
Bureau of Mines and the United States Geological Survey 
has disclosed the fact that we have in the Permian basin 
a sufficient reserve of potash to make the nation inde- 


pendent in any future emergency such as that which 
arose in 1910 when German legislation voided all Ameri- 
can potash contracts. It will be necessary to solve cer- 
tain problems of transportation, marketing and mining 
engineering before the potash is available for commer- 
cial use, but these problems are now being attacked by 
federal, state and private agencies. The area in which 
the potash-bearing salts have been found occupies about 
22 counties in Texas and New Mexico. Altogether it 
covers about 40,000 square miles. 


IN order to accumulate suitable material for a study 
of accident prevention, the National Safety Council is 
urging the detailed classification of all accidents. Four 
states have agreed to cooperate, so far, and since the first 
of the year have been collecting, for each accidental 
death reported, the facts as to where the accident occur- 
red, and the class or kind of accident. In this way acci- 
dents may be classed as domestic, industrial or occupa- 
tional, or public, the latter being those which take place 
in a public place, such as the street. In the latter class 
further details are collected to determine whether vehicles 
were involved and whether pedestrian, passenger or driver 
was killed, how the accident happened and how many 
vehicles were involved. About 96,000 deaths from acci- 
dents occurred in the United States during 1928 and 
measures for prevention can not be effectively applied 
until the circumstances surrounding such accidents are 
known. The Safety Council will supply health depart- 
ments with a form for accident reporting, which is being 
recommended both by the National Safety Council and 
the American Public Health Association. 


Dr. F. L. Pickett, head of the botany department of 
the State College of Washington, has discovered ferns 
and mosses in the semi-arid regions of the northwest that 
will live indefinitely without moisture. While the ordi- 
nary plant will not grow without at least a four or five 
per cent. moisture content, these ferns and mosses may 
have their water content reduced to one tenth of one per 
cent. and live in this condition indefinitely. Some of 
these plants, known to have been kept between the leaves 
of a folder in a perfectly dry state for seven years, began 
to grow when water was applied. There is also a wild 
onion growing in this section of the country which con- 
serves its water supply through the dry season- by means 
of a corky layer on the outside of the bulb. Experi- 
ments conducted at the Boyce Thompson Institute for 
Plant Research showed that none of 50 different chemi- 
cals, used in the hope of increasing the life of cut flowers, 
was noticeably effective. Potassium permanganate did 
prevent decay of the stems of phlox and asters, but it did 
not make the floral parts last any longer. Other chemi- 
cals in some eases actually caused injury to the flowers. 
Low temperatures were a great help in keeping roses, car- 
nations and coreopsis, but the cold did not greatly benefit 
either cosmos or dahlias. Humidity is also an important 
factor in keeping cut flowers. Carnations kept two or 
three times as long in an atmosphere which was nearly 
saturated with moisture. 
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Illustration 
one-half size 


Extra lens set (30x 
to 200x) $4.00. 
Extra stand $4.00. 


Micro- 
scope 

with stand 

size 


317 E. 34th St. 


A finely made pocket micro- 


scope for field and laborator 
use. af like draughtsman’s in- 


Achromatic lenses, fine screw 
and even adjustment. 


C. P. GOERZ AMERICAN OPTICAL CO.—Importers 


Descriptive circular from 


LOMARA Pocket MICROSCOPE 


15x to 50x 
Price $6.75 


ALSO IN DEMOUNT- 
ABLE KIT FORM 


strument kit. Several 
additional useful at- 
tachments, pencil, stand 
and extra lens set. In 
leather covered case, 
4%’ x10/°x1%4’". Ex- 
eellent for field or lab- 
oratory use. $30.00 


New York City 


your dealer or: 


ENCINEERS. EXPLORERS 
CAMPERS 


OUTFIT 


Mirakel, Zeiss, Hensoldt 
and other high-grade Bi- 
noculars, genuine Prism, 
from $16 to $365.00, and 
Scientific Instruments. 


“FIALA MINIATURE ” 
—new improved 8 x 24; 
weighs 10 oz.; aluminum 
metal frame, very 
strong; guaranteed. Considered’ the 
finest all around glass ever produced $34 


Fiala Patent Sleeping Bags and Suits; 
Imported and Domestic Shotguns, Rifles. 
Send for complete catalog “A” 


IF IALA voak 


00 


MADE IN U.S.A. 


Has an achromatic optical system with 
two objective lenses that afford variable 
magnification from 100 to 250 diam- 
eters; simple friction slide focus- 
ing arrangement; draw _ tubes 
graduated to indicate exact mag- 
nification; tilting stand; adjust- 
able mirror; stage 2 inches square; 
spring clip for holding slides; 
height 714 inches; diameter at base 3 
inches; finish plain black and crys- 
tallized lacquer with nickel trim. 


WOLLENSAK OPTICAL CO. 
885 Hudson Ave., Rochester, N. Y. 


PHOTO-ELECTRIC CELLS 


THE BURT CELL 


Without Fatigue—Highly Sensitive 
Absolutely Reproducible—Instantaneous in Response 


The BURT-CELL is made by a new method and 
should not be confused with any other photo-electrice 
cell. By a special process of electrolysis, the photo- 
electric metal is introduced into a highly evacuated 
bulb directly through the glass wall of the bulb, giv- 
ing photo-electric material of absolute purity. The 
superiority of the BURT-CELL is due to these fea- 
tures, making possible results never before obtainable. 


Described in Bulletin No. 271 


QUARTZ CELLS—We are pleased to announce that 
we are manufacturing reproducible quartz photo- 
cells for measurement of ultra-violet. 


We also manufacture the STABILIZED OSCILLO- 
SCOPE—the only VISUAL OSCILLOGRAPH having 
a linear time axis and no inertia—giving an accurate 
picture of high frequency wave forms. This is a most 
powerful tool for the study of periodic phenomena. 


Write for Bulletin 273 
DR. ROBERT C. BURT 


Manufacturing and Corsulting Physicist 
327 S. Michigan Ave., Pasadena, Calif. 


LIVING BULLFROGS 


Safe delivery guaranteed 
Teach Biology with live specimens where practicable 


We have the only complete live materials 
establishment in America. Live plants and 
animals representing all types are kept on hand 
under semi-natural conditions at all seasons. 

Also headquarters for preserved specimens 
of all types, microscopic slides, life histories, 
demonstrations, osteological preparations, in- 
sect collections. We specialize in many impor- 
tant southern species not obtainable elsewhere. 

_All material guaranteed without reservations. 

SOUTHERN BIOLOGICAL SUPPLY CO., INC., 

Natural History Building, New Orleans, La. 


JAGABI RHEOSTATS— 


wound on porcelain tubes instead of porcelain 
enameled iron tubes, have high insulation and low 


inductance. They meet an ever increasing demand 
by Educational, Research and Industrial Labora- 
tories for better and more rugged Jagabi Rheostats. 
Write for new Catalog 1230-8 listing 57 standard- 
ized ratings, which are carried in stock. 


JAMES G. BIDDLE, 1211-13 ARCH ST., PH"LADELPHIA 
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All you require 


for Agfa 
Color Plate 


Photography ( 


. is a plate camera, a box of Agfa Color to do the finishing yourself, in which case the 


Plates, and a set of Agfa Color Plate Filters. further requirements are an Agfa Color Plate 

Developing Outfit including developer and re- 

The exposures can be forwarded to the Agfa verser, and an Agfa Safelight Glass No. 103 for 

Anseo Corporation at Binghamton, N. Y., for darkroom lamp, these finishing items costing less 
development, unless, like most workers, you wish than $3.00. 


Write for free Agfa Color Plate instruction handbook 


AGFA ANSCO CORPORATION 


BINGHAMTON, N.Y. 


Becbro Laboratory Rheostats made of both 


iron enameled and solid wall porcelain 


Solid Wall Porcelain 
tubes. 


The above illustration shows one of the numerous types of ‘‘BECBRO’’ tubular, slide contact, 
rheostats manufactured and carried in stock by us. 


The various types are made in several lengths of 8”, 16”, and 20”, respectively, with resistance 
values of from 0.25 ohm and 25 amperes, to 30,000 ohms and current capacity of 0.1 ampere. 
_ **BECBRO”’’ Rheostats are high in quality and low in price, and due to the fact that they are giv- 
ing excellent service, will be found in many of the Colleges, Universities, Research Laboratories and 
Commercial stations throughout the country and world. 

‘*BECBRO’’ Stone Rheostats are made in the following types: Single, Double, Universal, and 
Crossed Sections. These rheostats, with the porcelain tubular types, find their many uses in high 


. frequency and radio work. 


Our Catalogue 8-20 Sent You Upon Request 


BECK BROTHERS, Makers 


421 SEDGLEY AVENUE PHILADELPHIA, PA. 
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THE MICROSCOPE 


By SIMON H. GAGE, of Cornell University 
Revised, Dark-field Edition (1927) now Available. 


The Old and the New in Microscopy, with a @pecial chapter 


on Dark-Field Methods and their Application. 
Postpaid, $3.50 


COMSTOCK PUBLISHING CO., ITHACA, N. Y. 


PRECISION BINOCULARS 


Made with the accuracy of fine scientific instruments. 
Ample range of magnifications, bright clear field; 
compactness; freedom from color aberration. 


For information write 


BAUSCH & LOMB OPTICAL CO. 
632 St. Paul St., Rochester, N. Y. 


WANTED 


1. Assistant Curator of Chemistry $3000.00 
2. Communication Engineer $3000.00 
These positions have recently been established 
upon the technical staff of the Museum of Science 
and Industry, founded by Julius Rosenwald. For 
(1) it is desired to obtain a man with a master’s 
degree in organic chemistry and some experience 
with the industrial application of his subject. For 
(2) an electrical engineer who has specialized in 
Radio is required. Interesting work and pleasant 
surroundings, near the University of Chicago, are 
assured. Applications are now being received. 

For further information address: 
Dr. A. M. MacMahon, Curator of Physics and 
Chemistry, 300 West Adams Street, Chicago, fl. 


On 


needle-valves and hose- 


Hok 


ends are useful in the laboratory | 


22 Alb ny, St., 


Ask for 
folder § 


Write 
for 
litera- 
ture 


CORNING GLASS WORKS, Dept. 75 


Industrial and Laboratory Div., Corning, N. Y. 


New York’ City 
SPLIT SECOND TIMERS 

No. 1. ‘‘ PASTOR.” Time piece & Stop-watch, fifth 
second. Robust. Guaranteed. Price $9.95 net. 

No. 3. Fifth second, 30 minute registered. Jeweled 


lever movement and chromium case. 
Price $12.85 net. 
Write for Circular 
The Sterling Stop Watch Co., Inc. 
15 East 26th Street, New York City. 


Hy-Speed 
Clamp to any tank, operate from 
light circuit, mix all kinds of liquids. 
Also used for even temperature 
All Sizes baths. Thousands in use. 


from Write for circular. 
1/10 H. P. ALSOP ENGINEERING CO. 
$37.50 up 47 W. 63rd St., New York 


AMERICAN MEN OF SCIENCE 


A Biographical Directory 
Edited by J. McKeen Cattell and Jaques Cattell 


New Impression now ready 


The fourth edition of the Biographical Directory of American Men of Science 
contains about 13,000 sketches and extends to 1,132 pages. It is an invaluable work of 
reference for scientific men. It is useful for libraries, newspapers, educational execu- 
tives and all who have relations with those engaged in scientific research. 


Price, Ten dollars net, postage paid 


THE SCIENCE PRESS 


Grand Central Terminal, 
New York, N. Y. 


t at 
xvii 
| i 
| 
| 
| ‘ 
| | 
| . 
| 
} 
a 
| 
| 
| 
; 
| 
| 
| 
| | 
Py 
~ 


XVill 


SCIENCE—ADVERTISEMENTS 


BINOCULAR MONOBJECTIVE RESEARCH STANDS 
MODELS F 


With interchangeable monocular and binocular tubes 
and complete Abbe illuminating apparatus. 


MICROSCOPE FCE-8 


For bright field and dark field 


Magnifications: 70 to 1800x Apochromatic objectives: 
Large mechanical stage 10 n.a.0.30, 20 n.a.0.65, 
Aplanatic condenser n.a.1.4 60 n.a.1.0 (oil im. w. iris) 
Cardioid Condenser 90 n.a.1.3 (oil immersion) 
Quadruple nosepiece Paired comp. oculars: 
7x, 10x, 15x, 20x 

Price, complete in case: $537 f.o.b. New York 

Other outfits, ranging in price from $293.50 to $1004.50, are 


listed in Micro catalogue 418, a copy of which will be 
supplied upon request 


CARL ZEISS, INC. 
485 Fifth Ave., New York 
Pacific Coast Branch, 728 South Hill Street, Los Angeles, Calif. 


CARLZEISS 
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